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PREFACE 


This publication is an outgrowth of a cooperative project of 
the Kansas Agricultural Experiment Station, Department of Economics, 
and the Commodity Economics Division (formerly the Farm Production Econ- 
omics Division), Economic Research Service, U.S. Department of 
Agriculture. It is based, in part, on the cooperative Regional 
Research Project GP-5 "Economic Problems in the Production and Mar- 
keting of Great Plains Wheat'', of the U.S.D.A. and Departments of 
Economics in these Agricultural Experiment Stations: Colorado, 
Kansas, Nebraska, North Dakota, Oklahoma, South Dakota and Texas. 

General objectives of GP-5 were: (1) to determine, for repre- 
sentative farms in selected areas, supply response and farm organ- 
ization that produce maximum returns, at various price levels and 
price relationships, with emphasis on wheat, feed grain, and live- 
stock; (2) to estimate aggregate subregional and regional supply 
functions for major commodities; and (3) to provide guides for 
achieving profitable farm organization under changing market demands 
(prices).1/ 

Study results for the western part of Central Kansas (Area III) 
reported in this publication, were developed under Kansas Agri- 
cultural Experiment Station Project No. 5919 and Economics Research 
Service Project No. FE 9-23. 

The authors acknowledge the assistance of William F. Lagrone, 
Ronald D. Krenz, Orlan H. Buller, and members of the GP-5 Production 
Sub-committee. We also appreciate the information and guidance 
provided by members of the Branch Agricultural Experiment Stations 
in Kansas and of the Departments of Agronomy, Agricultural Economics, 
Agricultural Engineering, and Animal Science and Industry at Kansas 
State Univeristy. 


1/Glenn A. Helmers and W.F. Lagrone, Wheat and feed Grains in 
the Great Plains and Northwest: Supply Response and Resource Use, 
(Nebr. Agr. Expt. Sta., Great Plains Agricultural Council Pub. No. 37, 
Research Bull. 236, April, 1970) and W.F. Lagrone, Roy E. Hatch, and 
Glenn A. Helmers, Wheat and Feed Grains in the Great Plains and 
Northwest: Study Area Descriptions and State Statistical Summaries, 
(Nebr. Agr. Expt. Sta., Great Plains Agricultural Council Pub. No. 38, 
Research Bull. 237, April 1970) report the results of Regional 
Research Project GP-5. 
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SUMMARY 


Our objectives were to: (1) estimate supply response for wheat and 
feed grains, resource use, and net returns for specified farm situations 
with various price relationships for wheat and feed grains; (2) aggrepate 
the response for a representative farm to obtain an area supply response 
function; (3) compare and analyze the resource use, and net returns for 
the specified farm situations (including those with various combinations 
of livestock, three farm sizes, and three levels of crop yields.) 

Linear programming was used to determine the optimal organization 
of crop and livestock enterprises that would maximize net returns for 
each farm situation with no government acreage restrictions or price 
supports, but with specified constraints on livestock enterprises. 

Feed grain price levels (same as corn) were set at $.80, $.94, and $1.21 
per bushel, with no support programs. Wheat prices, parametrically pro- 
grammed, ranged from $.80 to $3.00 per bushel,--which recognized that 

the price of wheat can and often does move independently of feed grain 
and livestock prices. Prices of other crops and of livestock were held 
constant, except that for one farm situation beef cattle prices also were 
varied from $15.20 to $39.34 per cwt., with wheat and feed grain prices 
all parametrically programmed. 

The size of each specified farm situation remained constant through- 
out the analysis. Thus, capital investment in land remained constant. 
Operating capital was specified as unlimited at seven percent interest. 
Labor available for hire was limited to .6 man year for each farm sit- 
uation, except as otherwise stated. Only beef cattle and hogs were 
considered as alternative livestock enterprises. Commercial cattle 
feeding, dairying, feeder pigs, sheep, and poultry enterprises were not 
considered. Farm operators were not allowed to purchase feed grains or 
hay and silage for livestock because only a small percentage of farmers 
in the area normally make such purchases. The only exception was a 
grain-livestock farm programmed to allow selling of wheat produced and 
the buying of feed grain for feeding when profitable. It became more 
profitable to sell wheat and buy feed grain as the price spread between 
wheat and feed grain increased, a situation that normally could not be 
maintained under a free market. Wheat could be fed as a part of grain 
rations when profitable. 

The supply response indicated that wheat replaced most of the feed 
grains when the wheat price was 10 to 27 percent above the feed grain 
price. Without government programs or with programs that permit sub- 
stitution of wheat and feed grains, changing price relationships between 
wheat and feed grains could cause substantial shifts between the two 
crops, in Area III. With wheat at $1.25 and feed grain prices at $.94, 
returns on the grain-beef farm would not cover both variable and fixed 
costs. That would indicate that, in recent years, government program 
payments may have provided area operators enough additional income to 
avoid financial distress. 

Livestock enterprises, when added to a grain farm, in Area III, 
increased capital and labor requirements, as well as net returns. 
Returns to an operator's labor and management ranged from -$3,849 on 
the grain-beef cow farm to $4,746 on the grain-hog farm, with $1.25 
and $.94 feed grain. The farm with a beef-cow enterprise produced the 
lowest return. However, the grain farm would have had the lowest returns 
if native pasture had not been rented out at $4.50 per acre. The most 
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profitable beef enterprise was wintering calves in a drylot when wheat 
was at $1.06 and $1.25 per bushel, but with $1.81 wheat, the most pro- 
fitable beef enterprise was ''wintered calves" sent on to a custom feedlot 
to finish. The higher wheat price caused an increase in wheat production 
and a decrease in the number of calves wintered in a drylot. The grain- 
livestock farm (with both beef and hog enterprises) required more labor 
and capital and produced slightly less returns than did the grain-hog 
farm. The operator furnished most of the labor except for one or two 
peak periods. May-hired labor was a limiting resource. Strong demand 
for meat in the face of low grain prices (which encourage livestock 
production) should make grain feeding enterprises attractive and pro- 
fitable. With the prices used in this study, the hog enterprise was 

more profitable than the fed steer enterprise. 

Increasing the size of the grain-beef farm increased gross income 
and lowered unit costs by spreading fixed costs over more units. However, 
increasing the size of the average grain-beef farm in Area III by 50 per- 
cent still did not produce enough income, with $1.25 wheat and $.94 feed 
grain, to cover all costs. With $1.81 wheat, however, the 50 percent 
increase in size increased returns to operator's labor and management 
from $2,469 to $4,503. Increases in farm size required additional labor 
and operating capital. 

By increasing crop yields, through better management techniques, 
the operator increased his returns with little additional capital and 
labor. Increased crop yields also permitted additional livestock pro- 
duction, which required more capital and labor. Returns on the average 
grain-beef farm with average yields did not pay all costs with $1.25 
wheat. By increasing crop yields 20 percent, returns were increased by 
$2,217, thus producing a small return to the operator's labor and manage- 
ment. This increase in returns was substantially greater than that pro- 
duced by increasing farm size by 50 percent. With $1.81 wheat, increasing 
yields 20 percent produced about $1,000 more net returns to operator's 
labor and management than did increasing farm size 50 percent. 

Farms of average size with average yields in Area III face low 
returns if recent market prices of grains (prior to August 1972) con- 
tinue and government price supports are not available. Many farm 
operators could improve their net returns by adding or expanding profitable 
livestock enterprises, increasing farm size, or increasing crop yields. 

With wheat, feed grain, and beef prices all increasing parame- 
trically, the average grain-beef farm did not pay all costs until prices 
were slightly above $1.38/bu. wheat, $1.19/bu. for feed grain (corn 
equivalent) and $26.54 per cwt. for beef. A moderate return for the 
operator's labor and management ($5,284) was produced when prices reached 
$1.81 a bushel for wheat, $1.40 a bushel for feed grain, and $34.19 per 
cwt. for beef. 
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EFFECTS OF LIVESTOCK ENTERPRISES, FARM SIZE, CROP YIELDS, 
AND PRICES ON OPTIMAL ORGANIZATION AND NET RETURNS ON FARMS, 
WESTERN CENTRAL KANSAS - AREA III 


Charles W. Nauheim and Milton H. Ericksen 1/ 
INTRODUCTION AND OBJECTIVES 


Measures enacted by Congress to maintain commodity prices above 
their equilibrium market clearing prices and to avoid unmanageable farm 
surpluses have not always been successful largely because of incomplete 
information about the productive capacity of the nation's agricultural 
base and poor predictions of farmer response to policy guidelines. 

Over time the relative demand for wheat, livestock, and feed grains 
have been changing. In recent years the demand for grain-fed livestock 
has increased substantially, while the demand for wheat has declined. 
Differences in resources and improved technology available to various 
farms and producing areas affect their capacity to adjust and become 
competitive. Government programs also have greatly influenced pro- 
duction patterns for wheat, feed grains, and livestock. Because the 
adjustment capacity of various farms and areas may differ substantially, 
changes in demand (as reflected by prices) quite likely, will have 
diverse effects on production patterns and economic returns for different 
farms and different areas. 

This study was part of a large scale research effort designed to 
provide new information about supply response, resource use, and net 
returns under a wide array of wheat and feed grain price combinations 
for the Great Plains and Northwest region. =’ Such information is needed 
to evaluate government programs and policy, as well as, local and regional 
impacts of changing prices, and to provide insights about adjustment on 
individual farms. The supply response (production adjustments) for rep- 
resentative farm situations caused by various price relationships for 
wheat and feed grains was estimated through linear programming. The 
analyses were based on procedures to determine, for representative farms, 
optimal organization that would maximize net returns, with no government 
acreage restrictions or price supports and with specified constraints on 
livestock enterprises. 

The objectives of this study were to: (1) estimate the supply re- 
sponse for wheat and feed grains, resource use, and net returns for 
several specified farm situations at various price combinations for wheat 
and feed grains, (with constant prices for other crops and livestock); 


T/charles W. Nauheim, Agricultural Economist, Commodity Economics 
Division, Economic Research Service, U.S. Department of Agriculture, 
stationed at Kansas Agricultural Experiment Station, Manhattan. Milton 
H. Ericksen, Agricultural Economist, Commodity Economics Division, Econ- 
omic Research Service, U.S. Department of Agriculture, Washington, D.C., 
and formerly research assistant, Dept. of Economics when stationed in 
Manhattan. 

2/See Preface. 
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(2) aggregate the supply response for a representative or average farm 
situation to obtain an area supply response function; and (3) analyze 
resource use and net returns for the specified farm situations (in- 
cluding farms with various combinations of livestock enterprises, three 
farm sizes, and three levels of crop yieldg. 

Kansas was divided into five adjustment areas on the basis of pre- 
cipitation, cropping practices, and soils. Crops grown, cropping prac- 
tices, yields, and livestock potentials were similar within each 
individual area for which representative farms were defined. 

In this report we analyze the aggregate supply response of wheat 
and feed grains for Kansas Adjustment Area III and present the results 
for other specified farm situations to compare the relative effects of 
various livestock enterprises, farm size, crop yields, and price in- 
creases on resource use and returns. 


Study Area 


Area III, the study area, includes 22 counties in the western part 
of central Kansas (figure 1). The average-size farm in 1964 was 777 
acres, which included 456 acres of cropland. 

Topography ranges from hilly, adjacent to streams and riversand 
in the "Red Hills" pasture area bordering Oklahoma, to nearly level to 
rolling on cropland. Soils range from brown sandy loams and loams to 
dark brown silty clay and reddish-brown clays. The lighter-textured 
soils south of the Arkansas River have a high water table and further 
development of irrigation is expected. (Less than 2.5 percent of the 
cropland was irrigated in 1969.) About three fourths of Area III, all 
north of the Arkansas River, is covered by a dark grayish brown silt 
loam (loess) to depths of 4 to 25 feet. The less-fertile soils respond 
to good management and fertilizer, particularly in years with average 
or above precipitation. With recommended cropping practices and fert- 
ilizer use, the various soils are nearly equally productive. = 

Average precipitation in Area III ranges, east to west, from 24" 
to 20". In most years, lack of moisture limits crop production in this 
transitional area (between continuous cropping to the east and crop - 
summer fallow to the west). Since 1965, about 60 percent of the wheat 
has been grown on fallowed land. Prior to government programs with 
"diverted land," most of which is summer fallowed in this area, only 
20 to 25 percent of the wheat was seeded on fallow. Since 1965, wheat 
the predominant crop, has been grown on almost half of the cropland; 
grain sorghum, the major alternative, on about 7 percent; and alfalfa 
on small acreage for livestock feed; and corn, barley and oats each 
on less than a half percent. 

Livestock are found on 75 percent of the farms. af Many farmers 
either keep a small cowherd or purchase cattle in the fall to use farm 


3/Bidwell, O.W. Major Soils in Kansas, Kans., Agr. Expt. Sta., 
Cit DUO uly eL950,°p.) Lvs 

4/1969 Census of Agriculture reports cattle, hogs, or sheep on 
75% of all farms in the area. Cattle were reported on 72% of the farms, 
cows and heifers calved on 58%; 25 or more hogs were sold on 14%. 
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produced roughage. Farm fed steers and hogs are produced on a rel- 
atively small percentage of the farms. Less than 26 percent of the area 
farmers purchase feed grain and less than 19 percent buy hay or silage 
according to the 1969 census. 


Assumptions and Procedures 


We used assumptions and procedures developed by regional research 
committees to study supply response of wheat and feed grains in the 
Great Plains and Pacific Northwest. 3/ They deal with prices, repre- 
sentative farms, enterprise budgets, and capital and labor availability 
and government commodity programs. 

Linear programming was used to determine optimal organization of 
crop and livestock enterprises for each farm situation specified, using 
a wide array of prices for wheat and feed grains. Government programs, 
with price supports and acreage restrictions, were excluded. The pro- 
gramming objective was to maximize net returns to fixed costs and 
operator's labor and management. Land and labor were considered limited 
resources. The size of each farm specified remained constant throughout 
the analysis. Thus, investment capital in land was constant. Operating 
capital was specified as unlimited at 7 percent interest. 

Feed for livestock, other than protein and minerals, had to be 
produced on the farm. Wheat and feed grains could be either sold or 
fed; however, the amount of grain that could be fed was limited to 60 
percent of total production, as a precaution against feed shortages 
resulting from variability of grain production in the area. Hay could 
not be sold off the farm. Our justification for these restrictions 
was; (1) that they would permit reliable supply-response estimates for 
wheat and feed grains for individual farm situations and for areas 
(without such constraints operators could feed more than is produced in 
an area, thus requiring imports from other areas at prices higher than 
those specified) and (2) that feed grains and roughage (hay or silage) 
were not purchased by 74 and 81 percent, respectively, of all farmers 
in Area III in 1969 (Agricultural Census). It is recognized that some 
operators, especially those with feed lots, may purchase feed grains, 
hay and silage to feed to livestock. 


Government Commodity Programs 


Government programs, with price supports and acreage restrictions, 
were excluded from the programming model, since its main purpose was to 
obtain a supply-reponse surface over a wide array of prices for wheat 
and feed grains. This permitted us to examine the competitive position 
of various crops in Area III, and with other areas, to derive supply- 
response curves for wheat and feed grains. Also, it allowed the most 
profitable adjustments in farm organization in response to various com- 
binations of wheat and feed grain prices. 


5/"Wheat and Feed Grains in the Great Plains and Northwest: 
Supply Response and Resource Use", Research Bull. 236, Agr. Expt. Sta., 
Univ. of Nebr. (Great Plains Ag. Council Pub. No. 37). 
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The results thus obtained are quite useful in predicting the 
response under government programs such as provided for in the Agri- 
cultural Acts of 1970 and 1973 which allow considerable choice to the 
producer. Producers are permitted to substitute freely the wheat and 
feed grain acreages allowing greater flexibility. Shifts in patterns 
of production may now take place on the basis of their profitability. 


Prices Used 


Prices paid by farmers for production items, interest, and wages 
were set on the basis of expectation for 1970. Prices received by 
farmers for farm products were determined largely by the regional re- 
search project (table 1). 6/ The three "feed grain prices" used 
($.80, $.94, and $1.21 per bushel) were selected under the assumption 
of no government commodity programs. No. 2 cash corn became the basic 
"feed grain" and Kansas City the base terminal market. Area prices for 
feed grains were based on the Kansas City corn price minus transporta- 
tion costs. Feed grains other than corn were indexed to a "feed grain 
unit" with corn equaling 1.00. 

The price of wheat can and often does move independently of feed 
grain and livestock prices over the short run. Prices of most commod- 
ities may change substantially within a short time. Except for wheat 
and feed grain, prices used reflect long run relative price differences 
between commodities. // 

Wheat prices used in the supply-response analyses, for each feed- 
grain price, were parametrically programmed to determine optimal farm 
organization over a wide range of prices, from $.80 to $3.00 per bushel. 
The range in wheat price was used to obtain a supply-response surface 
over a wide array of prices for wheat and feed grains; thus, government 
acreage restrictions and price supports were not included. 

In recent years, government programs have guaranteed full parity 
price for domestic allotment wheat on farms participating in the wheat 
program. Average wheat prices received by farmers during the period 


1967-1969 are shown below: NAN eg bier 
U.S. Kansas Area III 


Market price wheat (seasonal average). . . .$1.29 St20 opp 


Participants in wheat program 
Price received for all wheat produced. . . 1.85 E.62 | ae it 


(market pricetav.value mktg. certif.) 


Price for domestic allot. wheat(parity). . 2.67 2.64 Ze 
(market pricet+full value mktg. certif.) 


6/"Wheat and Feed Grains in the Great Plains and Northwest: 
Supply Response and Resource Use,'' Research Bull. 236, Ar. Expt. Sta., 
Univ. of Nebr. (Great Plains Agr. Council Pub. #37.) 

7/The level of model prices, costs, and values need not be completely 
accurate, but they should reflect the relative differences or relation- 
ships that normally would be expected. 


ot i" 


oa! ga tokaae Scbey' mae baila Jet: ‘an php: 
tye Ess po ec a dows wabtpoyn - ise Pe a | 
aft 0% Sotedts ohde rsh esos Melle ashi BEG? be GIN) See 
hoe mode Gy KlMinss npr idede of tad heey: 9th ero 
soueiae: a) e8lina. iyi flidiseis <71ems gviwo lib Sepe 
.€28 (oder h ie, 21007 te piped ads fe saaiqg “fat. on bn), 


bbs EG seis p34 7 — 
:Ganw Ste ,daereant weet Holtauliss, 9a Giese 7 v? cee ram ay, 


ct SeePepes roa!ls5 Aer aed de alae Sad ic pleagsans then) a 
Fr headed hago ef sihgtel (benins Seeb Srpe-e _*q ee tol ee 


| ' yoo “ghee *q alwia teed" e493 on? a iwew Toe! Pomel or c 
Pad TL GED ert entinat besnatos Seem 1) wee i iy. tt pe eee bas 
vivad : wt) Qa yet eves aes S .oR ae BP Ek ' = op-iictaeg I 

vo? ea HY wrth -Sunchn Tenzin: sead ar 1 ney oe ‘PGR F 


‘62 thordwes° amin 9962¢ 2209 25.0 anes ic one, eo ed eaayhert® 


ap53g % at” 2 oF Yexebgl te' n5e% ies = eit3t Te ee 
ml wt tm JT Le There 


peed 16 Bttriboeqehat tvow 250h a2 to hée. ned 16 hho! tore gras 


bist 2 ratw bir) a Rae es ae z rule S/i > ee ee | a y YoOuDTIR3IVs 4 
toasty co4 Seer. why? tone 9 NIPALY (Jes tne? 2st Ss5nuno 
. weevaeruil ht @rty vires os § 2. gale? bene 15519 , S263 RT eee 


ipes, ives oy) \ eee tl are. Ssitoty = o-y ss THe anda, < go. ean 
«pad Cipage .ecthery sjn8 o9 Soaretgodq elissitianetes sa04. 9 ReRe : 
-lersartl THT BO,EG oF PA, S oa? . e97iT4 i> ep087 Gcav waV?.OG@ teeing ~ 
sre’ Yar ‘seogiad- (tage A giestin 67 bee eee eo) to ‘taedl ms ee 
jnewrrevon . eet eel irs bes? Les ieore tot zeory4g.J> YOISe Cae ‘eft 
spate len/s 220 Siew Arr s anise Poe 2oo37t*) tase a 

el tsay Tis teeeenekg avth see tKe tS PheerssTy |. ESR mown oO 
‘sac etl ri fe! {eetsi this Gavel of 28OWw Jon ie. 9) 34auHb Bons : 
baiise S02 Sul tbh! fiero ye eeei koed coo aa jos sae ree Te 

e - ‘wotad ‘weds e79 “atthe , 

Cea uies cae es eee 


Lij wesk Shere ae 
<.1e  at.at cae: , . .fegervie daryaues) Inece andry ain 


se Rot IBOiy il FIGS. ss 
- 58.4 T2.4 - jeenolewa tedau liv tot": avigee3 We 


¢..04 (96 RAM, Sib. vs “S7T9H. Tay oa 

| a 

be Ma, 1%. .<jabsegianee celts 4) tee ql be 
(\lvres net onigy Jive casieq shit at i 


in 


Peer ee ee ee ons rd. vena 
(he ee od oe gee eraateee a) w7ueed Nee 


ee Fee wesels dans): 71 
sail b oe tiie “aoatiiy bee .ehide .eqalng, Sepia 1o8 
ee -iua re ; ; ie 


a 
: 


, 


> : 7 : ’ : » i | . 
- 7 ; ; ¢ ; : 


Mid 

a” 
i 
bee 
—_ 


Table 1l.--Prices used for analyses, with comparisons, Area III, Kansas 


: _Av. i EES Sa receivecl/: Price Used in 
oe. Commodity Unit: 1960-69 1965-09 1907-69 =: this study 
“peel 9 9 Pai tS 
Wheat .. er Su eo. Ae i Pres ee lero eC 00 te 3.00) 
Corn (feed ay, th mite 2/ ALOUD By: 14 1.14 Woe F229. (94, WBO nd) 
Sorphuhsipratn Welly. .Abe: Yas 6.95 297 -oG | @wG5. GIP andod.10) 
Pastut@menter suep ee fod. Acres lee - -- 500 fe AvS0 
Cou” ae. iae et go eee Se Cee Lo. 16 16252 i a 5 RP iy Be 
Ga lvee ies CRG? et COREY) 25478 Pig E PS. 60 
Steers & hates ee ee ee ee CL) 24.42 25.46 ‘(See below) 
Hogs--all wilted t Se ae 20.66 Lge oO A Ser fiend 
Prices paid | : Prices received 
Livestock : MO ee Wh eet ee Mo. Wha a Py ice 
Eis. S$fcwt Lbs. Sfewt 
Calves; Bulnteredy my tapers oy Ostend Ug 28219 9 op Apr: int oq 16377725: 026-00 
Calves, wintered-grazed -. “© Oct. 430 2 oils OY) tc ae uae, oA 25.80 
Steers, fed (purchased ys i Oct 680 yds RW * Apr. Kees 1,075 erie a 
steers, “fed (on farm)? ". wee Sept. 1% - ADL eo) feo. beg Bas rae e | 
Steere, “fed? (eastom fot) 77" “Apr: 640 26.00 we Sepeves +; 1,040 26.00 
Cowestculine aeh scm tee FE = - - *aNOVE. S22 2h 1,000 ee ke 
Calvesiyproducerdiises » sa i = = - eeeptags.< 430 28.60 
Sows, seublg 7.43.4 es - = - aan, -Jubly 370 Rew 
Gills,nonhbreeders & etihs : = = = al Gils SLY, 290 i 
Barrows SE i Liga peste - - - * Mar.-Sept. 220 19.00 
Bosr (20 *sowturke) yer os = Head 150.00 ; - 400 15.00 
Hogs! (teithtedVav.gallyy yy | = Mee S74 2 : = Bi VEER LOD 
eh cae SOONER: Slee CEriceme ssa Pk: and two Stlre sixes (42) perienice 
eee ee ech oe eee nee Eerie fe eee Uneeee 
ligie Lbs. i $ 
Seed for: : : Ss Forti lizer: : ; 
Wiest@ ge = Lbs 9S 50 ume trogen Mea ie ete (Loe ee TT 
Bavleyie eos. te ee ee 65 i Ao eee a ae ae ee A ei a .09 
Sorghum, aE Pe Seas eee as : : 
Sudan... Pir era Sis es be 14 >: Pesticides: ° ‘ 
RVG e fey iets SOI le oO 50 7 2-4-Dmaterial .. TE LU sel ee 
ALPSlt ay ot ie Cleese 00 hy 72 -2-4-D 1/3# apply aixpl. Ac, + 1,90 
Protein suppl. : Cwt. : 5.50 = spp aay ' ; 
Corn for feed : Bu. : 1.04 - We oneraring capltal . = "Per. 7.6 
Sorghum (feed) bi QIN phe Ii - si Michineryis One Peer ene" TO 
; : Taprévenenteijhwe. « le pisbred 6.90 
Hired) leboreuw), 2esceNrotote le jleee Fr sii Realestate . Pra. eek ae 


1/Seasonal average price on crops to Kansas farmer (SRS). Pasture rent Area LIT. 
2/One bushel of feed prain is equivalent to one bushel of corn in feed value, 
Appendix table 3. 3/Cost varies with chanve in price of crop. New seed is purchased 
once in four vears. Crop sale: reduced to offset cost of using, hones,rown seet, 
cleaned and treated. 4/Estimated cost of nitrozen from various fertilizers ‘ane in 
area, includes cost of applying anhydrous ammonia (approx. $1.50 per acre). 
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Wheat prices of $1.06, $1.25 and $1.81 per bushel were used in 
analyziny specified farm situations to compare livestock enterprises, 
sizes of farms, and various crop yields, with feed prain priced at $.94 
per bushel. The $1.06 wheat represents the feed value of wheat when corn 
is $.94 a bushel. The $1.25 wheat represents the average market price 


(support payments excluded) received by Area III farmers in recent years. 
To examine the relative effects of a very favorable wheat price on the 
returns of various farm situations, we used $1.81 wheat (a relatively 
high price with corn at $.94 per bushel and the assumption of no govern- 
ment programs). It could occur with a shortage of wheat. 

Prices received for other crops and for livestock were based on 
projections of Kansas prices and were held constant for all analyses 
except when prices of wheat, feed grains, and cattle were increased 
simultaneously to $2.09 a bushel, $1.54 a bushel, and $39.34 per hundred- 
weight, respectively. The base cattle price, $25.27 per cwt. for good 
grade slaughter steers fed on the farm, was adjusted for other kinds and 
grades of cattle and for seasonal differences. 

Prices paid by farmers, for items used in production, were estimated 
using Kansas prices reported by the Statistical Reporting Service, USDA. 


Farm Situations Studied 


The farm situations--programmed for each type of analysis (table 
2) were so designed that situations in all four types of analyses could 
be compared. To analyze supply response we used, the grain-beef com- 
bination of enterprises as the representative farm situation in Area III, 
(in that more than 72% of the farms reported beef cattle in the 1969 
Agricultural Census). We used the average size farm, 901 acres estimated 
for Area III (table 3), along with average crop yields. For the live- 
stock enterprise analysis, we specified all crops and various combinations 
of the major livestock enterprises as farm situations, using the average 
size farm and average crop yields for Area III. For the size analysis, 
we specified three sizes of the grain-beef farm with average yields, 
using the average size farm in Area III and two other sizes (40 percent 
smaller and 50 percent larger than the average farm). For the yield 
analysis, we specified three levels of crop yields on the average-size 
grain-beef farm, (high yields were 20 percent above and low yields 20 
percent below average yields for the area). 


Enterprise Budgets 


Enterprise budgets were prepared for major crops grown and live- 
stock raised in Area III. We did not consider corn and oats as crop 
alternatives since they occupy less than one half of one percent of the 
cropland acreage and are being replaced by grain sorghum. Irrigated 
crops also were excluded since less than 2.5 percent of the cropland 
is irrigated. Nor did we consider commercial cattle feeding, dairying, 
and the raising of feeder pigs, sheep and poultry. We considered only 
the predominant livestock enterprises (beef and hog) expected to affect 
the supply-response of wheat and feed grains and the income on repre- 
sentative farms. (Because operators were not allowed to purchase feed 
grains and hay or silage to feed livestock, the "aggregation" of live- 


stock production for the area was incomplete.) 
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Table 3--Land resources and farin situations Area IIT, 
Western Central Kansas 


Agricultural Census aaiade GE A 4, 
Item a Hy he : 1954 1964 1969 “estimated 
1/ aly 1/ 2/ 
Land resources, Area IIL: 
Number of farms . .: No. PN AST} 15,509 |e PAO Je iS ae eS 
Land. it) oats ee nousz sce 6 1200] 12 ,049 Loge. 12 ,049 
Crop) and 5 jue oe oe are ® rie 1%, 7,070 lealinD DY, eee 
Average size farm .: Acres : 611 Phd. 797 901 
Farm situations: : : Estimate for 1970 2/ 
Small 5/ Average Large 5/ 
Land in farm unit .: Acres “ 540 901 Loo2 
Cropland | snare epee er : : 320 534 801 
Pasture, native . .: ‘ : 204 340 510 
Other lends o/e— ene: ” : 16 27 41 


1/U.S. Census of Agriculture data. 

2/Estimates based on a sample of farms from 1964 Assessor's Statistical 
Schedules, Kansas State Board of Agriculture (SRS), and 1954, 1964, 
and 1969 Census data. 

3/Excludes wild hay and "other land". 

4/Cropland figures, 1969 Census, are high since some operators listed 
all their pasture as cropland acreage. 

5/Small is 40% smaller and large is 50% larger than the average farm 
UtLLta 

6/Woodland not pastured, lots, roads, and waste. 
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Enterprise budgets were developed to reflect average yields, 
average technology, and expected costs. Additional crop enterprise 
budgets were developed for both high yield and low yield farm situatione, 
reflecting production costs of above average and below average tech- 
nology, respectively. 

An intermediate length or run or time horizon was assumed, so that 
operators could make all necessary adjustments in both farm organization 
and capital structure (particularly farm machinery and livestock facil- 
ities) in response to changes in product prices. Therefore, all costs, 
both variable and fixed, on farm machinery and livestock facilities were 
allocated to each enterprise on the basis of estimated use. (Detailed 
budgeting procedures and estimated coefficients are summarized in the 
Appendix. ) 


Capital Availability 


Investment capital was held constant for each farm situation by 
specifying farm size. Investment in land, building, and machinery bore 
interest charges of 5, 6, and 7 percent, respectively. These charges 
were considered as opportunity costs for the investments rather than as 
rental or interest payments on mortgaged land or machinery. 

Operating capital, for current expenses (including livestock pur- 
chases) and specified as available at 7 percent interest annually was 
charged as a production cost for the period used. Harvesting and market- 
ing costs, usually paid from sales, were not considered operating cap- 
ital. Because farm size was fixed and livestock production was limited 
by the amount of feed produced on the farm, sufficient operating capital 
would be available to farm operators in the area. 


Labor Availability 


A supply of available labor equivalent to 1.6 man-years was 
specified for each farm situation except as stated. The hours of 
labor available monthly were derived on the basis of a six-day week 
and eight to ten hours of labor per man per day depending on the season. 
We allocated operator and hired labor by month, except that we com- 
bined September, October, and November into oteperiod (fall) for the 
operator (table 4). The operator was to contribute one man-year of 
labor 2556 hours, fixed to the farm with neither a cost for its use 
nor any opportunities for off-farm employment. The 0.6 man-year of 
hired labor (family and other seasonal labor) was paid at a rate of 
$1.31 per hour only when used. 
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Table 4 --Labor available to farm situations by month, 
Area III, Kansas 


1 


Oper- Hired Oper- Hired 

Month ator ay Total : Month ator al Total 
January... 204 84 288 cee A Le ees 655 = we 
February .. 199 82 281 : September . (225) 94 Sia ie) 
Marchtse. aes 209 87 296 : October 2. *(720) aL 311 
Avi aeo eo 210 87 297 : November ., (210) 88 298 
Ba) Ger. amte ZLy 88 299 : December. . 201 83 284 
SUNG ad so ee es Ae 239 460 
LVS & one ae 219 248 467 
ALES Gr ees rales 245 472 : Total tawoo | S16 1 ae Oy? 


1/ Could include members of operator's family. 


Fixed Costs 


Fixed costs for land, buildings and improvements (other than those 
used exclusively by livestock), pickup truck, automobile, and miscel- 
laneous items were estimated for each of the three farm sizes (table 
Bs 8/ These costs ($10,896 for the average, $7,040 for small, and 
$15,066 for the large farms) were subtracted from net returns over 
variable costs shown by the programming solutions. A positive differ- 
ence indicated a return to the operator's labor and management. A 
negative difference indicated that the net returns for the farm sit- 
uation were not sufficient (by the amount of the difference) to cover 
fixed costs. (The interest on investment in land and machinery is not 
a cash cost for operators who have full equity. For them it is an 
opportunity cost. Depreciation is not necessarily a cash cost in the 
short run for operators who want to postpone replacing equipment and 
facilities. For operators who own substantial or full equity or for 
those who are postponing equipment replacement, a negative difference 
does not necessarily indicate that they would have no cash for living 
expenses.) 


8/Based on Census of Agriculture data, assessors' records, real 
estate sales, estimates by land appraisers and farm management special- 
ists, and unpublished surveys. 
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Aggregation of Supply Response 


The optimal organizations for the 90l-acre grain-beef farm, 
determined by parametric programming of the wheat price, were trans- 
formed into estimates of aggregate supply response of wheat, feed grain, 
and beef for Area III for each of the three feed grain prices. The 
estimates were derived by applying to the resulting grain-beef farm 
Organization the aggregation weight of 13,373 (the number of farms es- 
timated to be in Area III, table 3). 


Table 5.-- Estimated fixed costs by farm size, 1970, Area III, Kansas 


: Annual fixed costs by farm size 1/ 


Item : Small Average Large 
-(540 acres 901 acres 1352 acres 
8 $ 3 

Lanid's?/<-. %! Rae ee eee at ta. “ 4,564 7,638 LY 4 
Buildings and improvements 3/ . . ee le 2 Lobel 1,487 
Pickup’, muta, stools) ema 2 he any, fe 1,064 os tS ee 
Miscel lancousso,y Be 7A reaeeee. 5 oe 544 680 850 
Total’ Gj in. 4a tee En. eats 7,404 10,896 15,066 

Pent ser Given oc ieee linet 5! - Ley L2e09 1G a Es 


1/ Includes interest on investments, depreciation, repairs, taxes and in- 
surance. Based on Census of Agriculture data, Assessors' records, real 
estate sales, estimates by land appraisers and farm management specialists, 
and unpublished surveys. 


2/ Interest at 5.0% and taxes at 1.2% on total land values of $73,610, 
Sie Ja lyO, eeDGe LOO le 


3/ Excludes farm dwelling and livestock facilities charged to 
livestock enterprises. Interest at 6%, 


4/ Includes costs on pickup, farm share auto, shop tools, fuel storage 
and general use of tractor and truck. Other farm machinery costs were 
allocated to enterprise budgets. 


PeEleCi Lic huye ele epnOles tax eer Vice, Lees, ett. 


6/ Includes interest of $4,133 (small), $6,658 (average), and $9,717 (large). 
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RESULTS OF THE PROGRAMMING ANALYSES 


Supply Response of Wheat and Feed Grains 


Optimal organizations for the grain-beef farm that occur, as wheat 
prices are parametrically increased, are shown for three feed grain prices 
in Appendix tables 4, 5, and 6. 

Feed grain (largely grain sorghum) used the bulk of cropland acre- 
age in Area III at the low end of the wheat price range. When the wheat 
price reached $1.12, $1.16, and $1.57 per bushel (with feed grain priced 
at $.80, $.94, and $1.21 per bushel, respectively), most of the crop- 
land use shifted from grain sorghum to wheat. Further increases in the 
wheat acreages, though much less dramatic, occurred at successively 
higher wheat prices as wheat replaced more of the sorghum and summer 
fallow acreages. Beef cows and fed steers, although included as al- 
ternative beef activities, were not so profitable as the calf-wintered 
enterprise and did not enter the solutions. The number of calves win- 
tered were not reduced by the price of either feed grain or wheat until 
wheat prices reached $1.89 and $1.94 per bushel. At these prices, wheat 
began to take over some of the land used to produce feed crops. 

Figures 2 and 3 indicate Area III's potential production capacity 
for wheat, feed grains, and beef at different wheat - feed grain price 
relationships. Though the wheat price at which land use shifted from 
feed grain to wheat, on the grain-beef farm, was different for each 
feed-grain price level, each major shift occurred when the wheat price 
was about 120 to 130 percent of the feed grain (corn) price (or about 
130 to 142 percent of the grain sorghum price). Without government 
programs, or with programs allowing complete substitution between wheat 
and feed grain, shifts in production were profitable at these price 
ratios on the farm situations programmed in Area III, except for farms 
producing hogs. 

The potential production capacity of Area III for wheat and feed 
grain indicated by this analysis (figure 2) is substantially greater 
than the reported average production during the period 1965-69 (wheat 
62,635,800 bushels at $1.37 per bushel; and "feed grain" 19,161,100 
bushels at $1.19 per bushel (corn price)). Eighty-seven percent of 
the feed grain was grain sorghum. 

Acreages of hay, silage, forages, cropland pasture and fallow 
during that period were greater than those shown by the programmed 
organizations. These crops and uses qualified as conserving crops and 
diverted acreage so wheat and feed grain acreages were determined 
largely by the farms participating in government programs. 

Even though our livestock data are incomplete, figure 3 shows that 
aggregate net beef production (gain in weight) decreased as the wheat 
price increased beyond $1.50 per bushel with all three feed grain prices. 
The feed grain price had little effect on the production level of beef 
on the grain-beef farm because the most profitable beef enterprises were 
based on roughage consumption, largely. As the price of wheat increased, 
the feed grain and silage acreages were shifted to wheat and some calves 
were switched from wintering to winter and summer grazing; the calves 
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WHEAT PRICE 


WITH FEED GRAIN at $.80 bu. 
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PRODUCTION—MILLION BUSHELS 


Fig. 2. Potential Production of Wheat and Feed Grain (Corn Equivalent) at various prices, 


Area Ill, West-part Central Kansas. _— 
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then required no grain, but did require more pasture per ‘iead than they 
did in the wintering enterprise. Thus, that shift resulted in a re- 
duction of calf numbers and, consequently, of beef production. 

Estimated aggregate returns to operator's Labor, manayement, and 
fixed costs at various wheat-feed grain price combinations are shown 
for Area III in figure 4. At the low end of the wheat price range, no 
wheat was produced and returns remained constant (for each feed grain 
price) because feed grain and livestock prices were constant. As wheat 
price increased, wheat entered the farm organization and returns increased. 


Effects of Livestock Enterprises on Organization, Capital and 
Labor Requirements and Returns 


Organization of farms 


The average size farm in Area III was used to study farm situ- 
ations with grain, grain-beef cow, grain-beef, grain-hog, and grain- 
livestock enterprises, with specified variations of the last three 
situations. The most profitable organization for each farm situation 
in the livestock enterprise analysis is discussed briefly for each of 
three wheat prices ($1.06, $1.25, and $1.81 per bushel) with feed grain 
priced at $.94 per bushel (Appendix tables 7, 8, and 9). 

Wheat at $1.06 per bushel. Most of the cropland (from 67 to 100 
percent) was used to produce grain sorghum on the 11 farm situations 
with wheat at $1.06 per bushel and feed grain at $.94 (Appendix table 
7). Those with a hog enterprise (grain-hog and grain-livestock farms) 
produced the most wheat because May labor was a limiting resource and 
wheat does not require May labor. The farm situation with a hog enter- 
prise and "no limit" on hired labor increased hog and beef production 
and did not produce wheat. 

Four beef-cattle enterprises (cow-calf, calf-wintered, calf-wintered 
and summer-grazed, and farm-fed steers) competed for resources on the 
grain-beef and the grain-livestock situations except in three cases: 

(1) where "calves wintered" were excluded, the "farm fed steer" enter- 
prise became profitable; (2) where "calves were wintered in drylot" 
that enterprise and the cow-calf enterprise were profitable; and 

(3) when a "custom fed steer'' enterprise was added, the calves wintered 
were finished in a custom feed lot. 

The hog enterprise on the grain-hog and the grain-livestock farm 
situations dominated use of the resources including the grain produced. 

Wheat at $1.25 per bushel. With wheat at $1.25 a bushel and feed 
grain at $.94, most cropland was used to produce wheat on five of the 
farm situations (grain, grain-beef cow, and three of the four grain-beef 
farms) ,(Appendix table 8). On the grain-beef farm with the ''calf winter- 
ed drylot" enterprise added, the cropland was in a sorghum-fallow-wheat 
rotation except for substantial acreages of sorghum silage and alfalfa 
hay required as livestock feed. On the other farm situations, crop 
acreage was similar to that with $1.06 wheat. There was a small acreage 
of summer fallow because of a sorghum-fallow-wheat rotation used on land on 
which wheat was abandoned. That produced some return from sorghum and 
and the summer fallow permits seeding the land back to winter wheat in 
the fall. 
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WHEAT PRICE 
$3.00 


WITH FEED GRAIN at 


eceoce $.80/bu. 
woe = $.94/bu. 
ecoeee = $1.21/bu. 
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Net beef production -(000) Cwt. (Gain in wt.) 
Fig. 3. Aggregate net beef production at various wheat-feed grain prices, Area Ill. 
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Fig. 4. Aggregate returns to operator’s labor, management and fixed cost, at various prices, 
Area Ill, West-part Central Kansas. 
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Livestock enterprises with $1.25 wheat different little from those 
with $1.06 wheat. 

Wheat at $1.81 per bushel. With this favorable wheat price and no 
controls on wheat production, wheat was produced on all or most of the 
cropland on the farm situations analyzed except those with a hog enter- 
prise, which continued to produce feed grain for the profitable hog 
enterprise (Appendix table 9). 

On the grain-beef farm with calves wintered in the drylot, most 
acreage that had been in grain sorghum and also some of the sorghum sil- 
age and alfalfa land (with lower wheat prices) were shifted to wheat. 
Also the cow-calf enterprise was dropped and the number of calves winter- 
ed in the drylot decreased about 40 percent (from 318 to 187). The 
calf-wintered and calf-wintered-and-grazed enterprises were expanded to 
use the wheat pasture, grain stubble, and native pasture. 

Qn the grain-livestock farms, the wheat price of $1.81 per bushel 
increased the wheat and reduced the grain sorghum acreages. The hog 
enterprise was reduced slightly and the calf-wintered enterprise was 
expanded to use the increase in wheat pasture. 

As the wheat price changed from $1.06 to $1.25 and to $1.81 a 
bushel, major adjustments in enterprise combinations were made on all 
farm situations except the grain-hog farm. Feed grain acreages were 
shifted to wheat. Enterprises in which livestock require large amounts 
of grain, silage and alfalfa hay in their rations became relatively less 
profitable as the wheat price increased. Shifts were made to cattle 
enterprises that would utilize the wheat pasture and other roughages 
and that would require less grain. Rising wheat prices (to higher than 
$1.81 per bushel)eventually would eliminate most enterprises other than 
wheat and those cattle enterprises which require only pasture and rough- 
age rations. The hog enterprise was not reduced substantially on the 
grain-hog and grain-livestock farms until wheat reached $2.40 per bushel. 


Capital and labor requirements 
Operating capital required, (on a 12-month basis) varied greatly 


between farm situations with $1.25 wheat; it ranged from $2,035 on the 
grain farm to $15,837 on the grain-livestock farm and to $31,919 on 
the grain-beef farm with custom fed steers (table 6). The operating 
capital required for the grain-beef cow and grain-hog farms was three 
and one half to four times that required for the grain farm. More 
capital was required on the grain farm as the wheat prices and wheat 
acreage increased, and as the grain sorghum (which requires less cap- 
ital) acreage decreased. 

Labor requirements increased substantially when livestock enter- 
prises were added to the grain farm, but they were not greatly affected 
on any one specified farm situation by the wheat price up to $1.81/bu. 
With $1.25 wheat, labor requirements ranged from 831 hours on the grain 
farm (about a third of the operator's time) to 2,852 hours on the grain- 
livestock farm. The beef-cow enterprise, when added to the grain farm, 
increased labor requirements about 40 percent. Adding other beef cattle 
and hog enterprises to the grain farm increased labor requirements to 
two and one half to three times that of the grain farm. By adding live- 
stock, the operator can use his labor more efficiently, distributing it 
through the year (figure 5). 
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Returns to operator 


Adding livestock enterprises to the grain farm significantly af- 
fected returns to the operator's labor and management (table 6). Wheat 
prices had little or no effect on returns from the grain-hog and grain- 
livestock farms, because little or no wheat was produced. On the grain 
farm, grain-beef cow farm, and grain-beef farms, the $1.81 wheat increased 
returns substantially over those received with $1.25 wheat. With wheat 
prices at $1.06 and $1.25 per bushel, those farms produced returns to 
operator's labor and management that were either extremely low or negative 
(failed to cover fixed costs). With $1.25 wheat, returns to operator's 
labor and management ranged from -$3,849 (failed to cover costs) on the 
grain-beef cow farm to $4,746 on the grain-hog farm (with hogs priced 
at $18.75 per cwt). Hog prices varied sharply in 1969 and 1970. If 
hogs were priced at $16.75 per cwt. (the average price), the returns 
(with $1.25 wheat and no change in costs) would be $2,174 on the grain- 
hog farm and $2,104 on the grain-livestock farm. But, if hogs were 
priced at $20.75/cwt., the returns would increase to $7,318 on the 
grain-hog unit and to $7,048 on the grain-livestock unit. 

One of the grain-livestock farms was programmed to sell the wheat 
produced and to buy feed grain for feeding when profitable (table 6 and 
Appendix table 10). With wheat at $1.25 and feed grain at $.94 per 
bushel, 1,953 bushels of feed grain were purchased (at $1.04 a bushel), 
which increased returns by only $139 over the grain-livestock farm 
(which could not purchase feed grain). However, with $1.81 wheat and 
$.94 feed grain, most of the feed grain acreage was shifted to wheat, 
and 5,144 bushels of feed grain were purchased @t $1.04 a bushel). 

With these price relationships, returns were increased from $5,353 to 
$8,237 by selling wheat and buying feed grains. Normally, however, 
such a price relationships could not be maintained over a period of 
years in a free market, because feed grain acreage would shift to 
wheat until demand pushed feed grain price closer to that of wheat. 

Returns on the grain-livestock farm and the grain-livestock farm 
with no limit on available labor were the same when wheat was $1.81 
per bushel. Feed grain, not labor, was the limiting resource on both 
farms because all feed grain available for feeding was fed. 

Returns per hour of operator's labor used ranged from $.52 on the 
grain-beef cow farm to $2.59 on the grain-hog farm, with wheat at $1.81 
(table 6) .2/ With wheat at $1.06 or $1.25 per bushel, the only farm 
situation with reasonably acceptable returns per hour were the grain-hog 
and the grain-livestock farms, both of which gained most of their in- 
come from livestock enterprises. 


9/Returns to operator's labor and management divided by hours 
of operator's labor used. 
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Effects of Farm Size on Capital and Labor Requirements and Returns 


In recent years, farm operators have been increasing the sizes of 
their farms either to maintain or to increase their incomes. Economies 
of size usually are associated with increased farm acreage and increased 
sizes of machinery. We limited our analysis to increased farm acreage 
with no changes in the size of farm machines, because available infor- 
mation indicated small differences in sizes of machines on farm sizes 
studies in Area III. 

Three sizes of the grain-beef farm (540, 901, and 1,352 acres) 
were programmed with feed grain at $.94 per bushel and wheat at $1.06, 
$1.25 and $1.81 per bushel. Using the same yields and variable costs 
per enterprise unit for all three farm sizes, fixed costs per acre de- 
creased slightly as farm size increased (table 5). The organization, 
labor and capital requirements, and returns for the three alternative 
farm sizes are summarized in Appendix table ll. 

Farm organization was proportionately the same on the small or 
large farms as on the average grain-beef farm (discussed in preceeding 
section), with one exception; on the large grain-beef farm, when wheat 
was $1.06 per bushel, it was profitable to summer fallow 240 acres 
(160 in a wheat-sorghum-fallow rotation and 80 in a sorghum-fallow 
rotation). Those summer fallow rotations were not profitable on any 
of the three farm sizes when wheat prices were $1.25 or $1.81 except 
when used to replace abandoned wheat. 


Capital and labor requirements 


Increasing the size of a farm did require additional operating 
capital and labor. Both capital and labor requirements varied almost 
directly with the farm size (table 7). The large farm required only 
a small amount of hired labor even though hired labor was not limited. 
The price of wheat had relatively little effect on either capital or 
labor requirements on the grain-beef farm. For example, the large 
grain-beef farm used all or most of the operator's labor in 10 months 
with $1.06 wheat and in 9 months with $1.25 or $1.81 wheat (figure 5d). 


Returns to operator 


Total fixed costs (land and overhead) varied with farm size. The 
major fixed cost, land, varied directly with farm acreage, but fixed 
costs for building and improvements, pickup, auto, and miscellaneous 
items were changed little. Thus, fixed costs per acre decreased some- 
what as the size of farm increased (table 5). 

When wheat prices were low, farm size did not significantly affect 
returns to operator's labor and management. Those returns failed to 
cover costs (fixed and variable) for any of the three farm sizes when 
wheat was $1.06 or $1.25 per bushel. Even with wheat at the favorable 
price of $1.81 per bushel, returns to operator's labor and management 
were quite low on the small farm ($649), relatively low on the average 
farm ($2,469), and barely adequate on the large farm ($4,503, table 7). 
The small farm, (60 percent of the size of the average farm) produced 
only 26 percent as much return as did the average. However, the large 
farm (50 percent larger than the average) produced 82 percent more 
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Table 7--Effects of farm size on capital and labor needs, and re- 
turns, grain-beef farms, with $.94 feed grain, 
Area III, Kansas 


:Small : Average : Large 


Wheat price (540 acre) ‘ (901 acre) : Clj52sace) 
$/bu. LS: $ § 


Operating capital required per farm (dollars) 


L206 weed tian Tees ware Tet F245 12,060 475298 
Leo Ane eee As... MAR FILS 12,199 18,303 
Ll. Sie rReee ace. Ocak. Male W2elel 17,659 
Labor required per farm-operator, hired (hours) 1/ 
LeUG?- OpGCaLoLr ois re el 2k 2,063 Bags he 
OEY CC acs an tapas Saree 0 46 ye 
Wet ODE LELO Pad 1065 Silat) 1,843 2,299 
SORT SPEC gee oc, pote © <8 Core 0 re an. 
Teg see OPEL ALOL Ste ome iL 1,830 fargel 4 
= TY cee ts berets es 0 55 440 


Returns to operator's labor and management (dollars) 2/ 


TL. DGSAS Ae a WEAR, opeet ites W774), 22845 ane i 
1g RIRMis seine,  FepOR eal gay i795 B27 
lise RC Latlertyn, crop 649 2,469 4,503 


Returns per hour of operator's labor (dollars) 3/ 


L0G Be Mee” Pe ae Oy ll We -1.63 
LEAL JOO ee Oe Fs hoes we rr OO ite se: =..00 
Vi SP Peres ree at es 4d) F235 L336 


1/Hired labor was not limited on the large farm. 2/Based on 

fixed costs of $7,404, $10,896 and $15,066 for small, average, 
and large farms respectively (table 5} 3/Returns to operator's 
labor and management divided by hours of operator's labor used. 
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returns with wheat at $1.81. Only with the high wheat price ($1.81 

per bushel) did it pay to increase farm size in Area III. In recent 
years, government programs restricting acreages and the cost-price 
squeeze have made it necessary for farmers to increase their farm 

sizes in order to maintain reasonable incomes. An additional incentive 
to enlarge farms has been the expectation of further increases in land 
values, LY 


Effects of Crop Yields on Capital and Labor Requirements and Returns 


Over time, average crop yields on many farms differ from the area 
average, resulting from many factors, including differing levels of 
technology and management. Management, which is difficult to measure 
or to characterize, selects enterprises, kinds and varieties of crops, 
the level of adoption of each farming practice, and timing of operations, 
including the buying and selling activities. 

To illustrate the effects of differences in the level of crop 
yields on capital and labor requirements and returns, we programmed 
three levels of crop yields for the average grain-beef farm, with 
feed grains at $.94 and wheat at $1.06, $1.25, and $1.81 per bushel. 
Yields at 20 percent below average, average, and 20 percent above ave- 
rage for the area were specified for all crops, including wild hay and 
native pasture. (Those yield differences are comparable with observed 
differences on individual farms and for groups of farms described as 
low-income, average-income, and high-income farms in Farm Management 
Associations in Area III.) Variable costs for crop enterprises were 
appropriately reduced or increased to reflect changes in farming prac- 
tices associated with specified low yields and high yields. 

The organization, labor and capital requirements, and returns for 
the three alternative crop yields are summarized in Appendix table 12. 
Farm organization on these grain-beef farms was not affected by the 
level of crop yields, except when wheat was priced at $1.06 per bushel, 
with feed grain at $.94. With that price combination a substantial 
acreage of wheat was grown on the farm with low crop yields, but as 
yields were increased the acreage of grain sorghum increased, com- 
pletely replacing wheat on the farm with high crop yields. 


Capital and labor requirements 


Crop yields affected operating capital and labor requirements. 
The change of 20 percent from the average crop yield, either lower or 
higher, resulted in a 15 percent change in the operating capital re- 
quirement at all three wheat prices (table 8). Some of that difference 
in capital requirement resulted from a change in crop inputs, but most 
can be attributed to the change in livestock numbers that resulted 
because of the different production levels. 


10/Land values have been increasing in Kansas during the past 25 
to 30 years, substantially during the past 10. For example, average 
land values for the state increased 64 percent from 1957 to 1967, an 
average of 6.4 percent annually. Otto, Merton L. and J.E. Pallesen, 
Trend in Land Values in Kansas, Kans., Agr. Expt. Sta. Bull. 521, 
Jan. 1969. 
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Table 8--Effects of crop yields on capital and labor needs, 
90l-acre grain-beef farm, with $.94 feed grain, 
Area III, Kansas 


Wheat : Low : Average : High 
price wyLeLOeL mane yield : yield 1/ 


$/bu. : $ $ $ 
Operating capital required per farm (dollars) 


lesO Gtk: goede ak eee eet 55) 12,060 13,805 
[hp Se Rat ee, SORES EO ISP. TO Sons 12,199 14,049 
leita can: be earees WE ae bi es00 12,141 13,980 


Labor required per farm operator, hired (hours) 


LO Ga ODELAl Oi amie oss 1,846 2,063 2,100 
a) CE sees eck moe” ons 0) 46 wa Mt 
Vay = (Oper avor. mee. fst 1,686 1,843 | ee Fe ht 
easier ed: 6 OFS anes 54 1d Boal ai 
1501 rR Operators er.ch. 1c 1,685 1,830 1,975 
ae. CO Urey eae eas ees 2)2) 55 55 


Returns to operator's labor and management (dollars) 2/ 


60 Gere ee ces eee ee 5089 -2 835 -584 
Tho Shee i hens 1A ae ABO prog -1,798 419 
eae eee ee eee a Bee -594 2,469 5,529 


Returns per hour of operator's labor (dollars) 3/ 


DO OF 59 60 ott emes gue os | es matey Be) =e 3/ ae Aas. 
ix ah Pa he ae ye reer -2.38 =. 90 Ey a 
Leo ee Ns et ae Ay 5) 1.35 2.80 


1/ Low yields, 20% below, and high yields, 20% above average. 

2/ Based on fixed costs of $10,896 (table 5). 

3/ Returns to operator's labor and management divided by 
hours of operator's labor. 
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Total labor requirements were changed by only 8 to 13 percent 
(mostly harvest labor) in response to the 20 percent change in crop 
yields. With wheat at $1.25, labor needs were 1,686 hours for low, 
1,989 hours for high, and 1,843 hours for average yields. About the 
Same amounts of labor were required with wheat at $1.81. They were 
slightly higher with wheat at $1.06. 


Returns to operator 


Varying crop yields by 20 percent, on either side of the area 
average, significantly affected the operator's returns (table 8). 
With $1.06 wheat, even the farm with high yields did not produce enough 
income to pay all costs. With wheat at $1.25, the farm with high 
yields produced a return to operator's labor and management of only 
$419, and the one with low yields lacked $4,018 of paying all costs. 
The difference between those returns was $4,437. Even with $1.81 
wheat, the farm with average yields produced the relatively low return 
of $2,469 to operator's labor and management. High yields boosted the 
return to $5,529. Increasing crop yields on the grain-beef farm by 
20 percent above the area average was substantially more rewarding than 
increasing the farm size by 50 percent. Also, it should be noted that 
the reward was much greater with the lower than with the higher wheat 
price tested. These figures clearly illustrate the great potential 
payoff from better management. 


Effects of Increasing Prices of Wheat, Feed Grain 
and Beef Simultaneously on Organization, and Returns 


Prices of wheat, feed grains and beef cattle occasionally move 
in the same direction at the same time, therefore, that type of sit- 
uation was programmed on the 90l-acre grain-beef farm, with prices 
varied parametrically within this range: wheat $.89 to $2.09/bu.; 
feed grain, $.94 to $1.54/bu.; and beef cattle, $15.20 to $39.34/cwt. 
As in preceeding analyses, production costs remained constant except 
for livestock. Those varied as the price of feeds produced and fed 
on the farm changed. 


Farm organization 


Farm organization changes significantly at price combinations 
shown in table 9. Up to $1.71 wheat, $1.08 feed grain, and $20.52 
beef, it was more profitable to produce feed grain for sale than to 
feed even small quantities to cattle. All cropland was used to produce 
sorghums until wheat reached $1.38 per bushel. Some wheat production 
entered the organization with $1.38 wheat, $1.19 feed grain, and $26.54 
beef. Maximum wheat and minimum sorghum acreages were produced with 
$1.81 wheat and $34.19 beef. At those prices, all feed grain available 
for feeding was fed to steers being fattened. When the price of beef 
reached $39.34 per cwt., it became profitable to reduce the wheat acre- 
age from 371 to 314 acres (even with $2.09 wheat) and to increase the 
grain sorghum and the number of fed steers. About 155 head of calves 
were wintered to use the farm-produced roughage when wheat was $1.33 
to $2.09 per bushel. 
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Returns to operator 


As expected, returns increased as commodity prices increased, but 
they did not pay all costs until prices were slightly above $1.38 for 
wheat and $26.54 for beef. With wheat at $1.75 and beef at $33.67 
returns to the operator were $4,489. This return more than doubled 
with less than a 20 percent increase in the prices of wheat and beef-- 
with $2.09 wheat and $39.34 beef, returns amounted to $9,601. 


Implications for Area III 


Feed grain, expecially grain sorghum, was a good alternative for 
wheat in Area III when wheat prices were low. Either crop can be pro- 
duced with essentially the same set of equipment. Wheat began to show 
up in the farm organization when its price was 10 to 15 percent above 
the feed grain price (corn equivalent price). When it reached 20 to 
27 percent above, most of the feed grain acreage was shifted to wheat 
production. The Agricultural Acts of 1970 and 1973 permit substitution 
of wheat and feed grains, allowing greater flexibility and shifts in 
patterns of production than was possible under earlier commodity 
programs. Farm operators may select the most profitable (based on 
expected market prices) of those crop enterprises. 

Net returns to farm operators for their labor and management are 
of crucial interest both to farmers and to nonfarmers in rural com- 
munities in which they live. This study indicated that in Area III 
most farms of average size or smaller (except those on which hogs are 
a major enterprise) will not produce enough income to pay all costs 
(variable and fixed) and leave a return for the operator, when feed 
grain is $.94 and wheat $1.25 a bushel. Wheat and feed grain prices 
and assumed prices for livestock used in the study approximate 'market 
price" levels observed in recent years (prior to August 1972). That 
would indicate that government-program payments may have provided many 
farm operators with enough additional income to postpone financial dif- 
ficulty or even to make a reasonable return for labor and management. 

If land prices do not go down significantly and recent market 
prices prevail (without price supports), we can expect that most 
average size farms in Area III will produce low returns. The equity 
position of individual farmers also will determine how serious low 
returns may be, because most interest costs on investments are 
"opportunity costs" for operators with high equities instead of cash 
costs to be paid out of returns by those with low equities. Interest 
on the operator's investments also might be available for living expenses. 

Without either higher average "market prices" for grain or 
government price supports (such as those under the 1970 act), many op- 
erators would need to adjust their operations to increase income. 
Three major adjustment alternative are to: market crops through live- 
stock when livestock prices are favorable; increase farm size; or in- 
crease crop yields through better management. 
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Adding or expanding livestock enterprises on farms in Area III would 
be encouraged by low grain prices. A growing demand for meat, in addition 
to low grain prices, should make grain feeding enterprises profitable. 
This study indicated that hogs were more profitable than farm fed steers 
on the situations studied. The higher net returns on those farm sit- 
uations analyzed were produced by feeding grain to hogs. 

Increasing farm size in Area III is another way to increase incomes 
of grain-beef farms--but only if the wheat price is $1.50 per bushel or 
higher. Many operators in the area could use their present equipment and 
labor to handle more land. With low wheat prices (such as might be ex- 
pected with no government-price supports), increasing the size of the 
grain-beef farms is not likely to increase the operator's returns. On 
farms with a profitable livestock feeding enterprise, the price of wheat 
would have little effect on returns, since little wheat is produced. 
Thus, operator's returns on such farms could be increased by increasing 
farm size. For the area, increasing farm size means fewer farms, but 
larger incomes to those operators with larger units. Gross farm income, 
total labor requirements, and operating capital requirements for the 
area probably would not change materially. 

Increasing crop yields through improved management practices is 
another, and probably the most efficient and effective, way to increase 
farm income. That alternative increases aggregate production of crops 
and provides the potential for increased livestock production without 
reducing farm numbers in the area. Increasing yields would produce 
more gross income, use more inputs, and increase net returns, both on 
individual farms and for the area, provided increased production would 
not reduce prices significantly. 

Production and returns for most farms in Area III could be in- 
creased by one or more of the alternative adjustments. The effects 
on the area, however, might differ. Increasing farm size could increase 
returns to individual farmers without substantially affecting aggregate 
production, input requirements, or returns for the area. That would 
cause a further decline in the number of farm families in the area. 
Increasing crop yields and adding more livestock would increase pro- 
duction, both on the farm and in the area. If farmers in other areas 
made similar adjustments, however, it could be self-defeating if the 
increased production is sufficient to depress prices. 

By increasing his farm size or by adding livestock, the operator 
can make greater use of his labor. Operators unable to hired seasonal 
labor in the area during periods of peak labor needs, and unable to 
put in more hours themselves, must make alternative adjustments. Apply- 
ing better management to increase crop yields would be such an adjustment. 
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APPENDIX 


Enterprise Data--Variable Costs 


Crop enterprises 


Potential crop enterprises, yields, fertilizer costs, and variable 
costs for three levels of technology are shown for Area III in Appendix 
table 1. Area average yields were estimated for 1970 on the basis of 
recent trends and average technology. Based on observed differences in 
yields and technology on individual farms, enterprise budgets also were 
developed with low yields (20% below average) and with high yields (20% 
above average). Fertilizer and other variable costs were adjusted to 
reflect the different levels of technology represented by the yields. 

Variable costs included the costs of seed, fertilizer, pesticides 
all machine costs (including operating and ownership costs), hired labor, 
custom hired operations, and interest on operating capital. Since an 
intermediate length of run (time horizon) was assumed, all costs of 
machinery (both variable and fixed) were considered variable costs in 
preparing enterprise budgets. To determine the ownership costs of 
machinery we calculated the annual costs of depreciation, interest on 
investment, and taxes for a typical machinery inventory for the average 
size farm in Area III. “Average investment" was $14,447 and major items 
included: 2.2 tractors (48 and 36 HP), 2 moldboard plows, 1.4 oneways, 
1.2 field cultivators, .6 rod weeder, .6 tandem disk, 1 harrow, 1 grain 
drill, 1 combine 14', 1.2 trucks (2-ton), and .7 pickup, (based on un- 
published data from farm survey). The costs were allocated to the in- 
dividual enterprises on the basis of use, determined from typical 
operations required and average performance rates of the machinery. 

For rotations (such as wheat-fallow, wheat-wheat-fallow, or wheat-sorghum- 
fallow) variable costs included the costs of both crops and summer- 
fallowing. 

Operating capital required includes only costs incurred prior to 
harvest because harvesting costs usually are net from crop sales. 

Labor needs were specified by month or period for each enterprise budget. 

Wheat pasture and sorghum stubble pasture were available when wheat 
and grain sorghum were grown. Rye and sudan pasture were planted on 
cropland for the hog enterprise. Native pasture included the wild hay 
acreage. The largest reported acreage cut in each county, between 1945 
and 1965, represented the maximum potential for wild hay. For Area III, 
that was 40,000 acres, or an average of 3 acres on the average 90l-acre 
farm. (When wild hay was cut, native pasture acreage was reduced.) On 
the grain farm and the grain-hog farm, native pasture was not used, so 
it was rented out at $4.50 per acre. 


Livestock enterprises 


Variable costs for livestock enterprises include: purchased feed 
(protein supplement, salt, and minerals); veterinary service; all costs 
of machinery and transportation; and interest on operating capital 
(Appendix table 2). As with crops, ownerships costs of machinery and 
facilities required for livestock were allocated to the livestock 
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enterprises. Costs of feed produced and fed on the farm were not in- 
cluded in those variable costs listed, but were accounted for in deter- 
mining net returns for the farm. Operating capitai was made up of 
operating costs incurred prior to marketing the animals plus the capital 
invested in breeding herds and in purchased livestock. Labor require- 
ments were specified by month or period for each enterprise. 

Cattle enterprises use native pasture and other farm-produced 
roughages. To permit cattle enterprises to enter farm plans under a 
wide range of crop combinations, several rations were provided for each 
enterprise. The cow-calf, calves-wintered, and calves-wintered-and- 
summer-grazed enterprises each have four possible rations. Each ration 
included pasture, protein supplement, and either silage or hay for use 
during severe winter weather. Only two of the four rations included 
wheat pasture. The rations for wintered calves included small amounts 
of grain. Calves wintered in drylot had two rations. 

Steers fed on the farm had three possible rations, sows had only 
one. Protein supplement, large quantities of grain, and small amounts 
of roughage were used in both enterprises. Two of the steer-fed rations 
included wheat pasture for 30 days at the start of the feeding period. 
The other steer ration included alfalfa hay instead of protein supple- 
ment. Grain in the steer-fed rations was limited to a maximum of 50% 
wheat to avoid digestion problems. 

For convenience in programming, feed grain crops were converted to 
a standard feed grain unit, equal to the feed value of one bushel of 
corn (Appendix table 3). Silage crops were converted to a corn-silage 


Appendix table 3.--Index of feed values for grains and 
fectors to edjust yields to feed grain 


units 1/ 

: Index of : Pounds : Factor for 

Grein : feed value : per : feed grein 
(per pound) ; bushel =; unit 
Conifeta nas. 2-0 sea. Joti op lve dwivteseut ox *t1/0000 
Sorghum grain ey 0.95 56 0.9500 
Barley #=2- 822-2222 HW lotsoce «© iter, oad Jo jos 
Oats ------------- a 0.90 32 0.5143 
Wheat -------- Peds 1.05 60 1.1250 


l/ Feed grain unit is equivelent in feed value to one 


bushel of corn. 
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equivalent. Corn silage was given an index of 1.0; sorghum silage, 0.95. 
Dry roughage enterprises (forage sorghum, wild hay and alfalfa hay) were 
converted to an alfalfa-hay feed equivalent. Alfalfa hay was given a 
feed-value index of 1.0; wild hay, 0.9; and dry forage sorghum, 0.5. 
(Alfalfa hay could be fed separately or in combination with other dry 
roughages. ) 

Each livestock enterprise is summarized below. (Weight of animals 

sold represent net weight marketed after death-loss and shrinkage) ; 

1. Cow-calf. Beef cows produced a 430-pound calf for the 
September market. Cull cows were sold at 1,000 pounds 
in November. Net production per cow averaged 310 
pounds of calf and 120 pounds of cull cow, based on a 
typical cow herd of 25 cows, 22 calves, 4 heifers, and 1 
bull. Cows were on pasture 10 to 12 months a year and 
fed protein supplement during winter. 

2. Calves-wintered. Feeder calves weighing 430 pounds were 
either produced on the farm or purchased in October, 
wintered on roughages and 2 pounds of grain daily when 
not on wheat pasture, and sold in April as 637-pound 
feeder calves. 

3. Calves, wintered in drylot. Feeder calves weighing 430 pounds 
were either produced on the farm or purchased in October, 
wintered in a drylot on silage and four pounds of grain 
daily with either alfalfa or protein supplement, and sold 
in April as 725-pound feeder steers. 

4, Calves, wintered and summer prazed. Feeder calves weighing 
430 pounds were either produced on the farm or purchased 
in October, wintered on roughages and protein supplement 
(no grain), grazed through the summer, and sold in Sept- 
ember as 73l-pound feeder steers. 

5. Steers fed on farm. Feeder steers weighing 680 pounds were 
purchased in October, fed grain 5 to 6 months, and sold 
in April as 1,075-pound "good" slaughter steers,-- OR 
Feeder steers (from calves wintered and grazed on this 
farm) weighing 731 pounds in September were fed grain 5 
to 6 months and sold in April as 1,126-pound "good" 
slaughter steers. 

6. Steers, to custom lot. Calves (wintered on this farm) 
weighing 640 pounds in April were sent to a custom 
feedlot, fattened, and sold at 1,040 pounds in September. 

7. Sow (2 litter/yr.). The hog enterprise was based on a 
20-sow unit with 2 litters a year, and 7.5 pigs per 
litter. Butcher hogs were sold at 220 pounds in March 
and September. Cull gilts and cull sows were sold at 
290 pounds and 370 pounds, respectively, in January 
and July. Feed grain, protein supplement, and alfalfa 
hay made up the ration. The 20 sow unit included l 
boar and 30 replacement gilts each year. 


/ , 4 a . ve ) | oo ; 7 vii a \ 
4 " a : oe ; he ; 
; ; het ‘Mig f sak Dy b A, re + he i v mm ati 
; a ‘te mA Lo) See va) Be: ye ra ah F’ Ak hits hi 
; ret Lik thy hehew, aw ote oe an 0:8 ti; 


at wag Ltige te aun 
t bis ee tial & (aauios Sh ,hwig 
fries Hog 6 atl ing Sf, ol af rau 


Oi8>: on) Wao” i 
a7 9 amt », Ftd: 


Lame Petey, ay bh iat eque “fie Siac 
shi Oe spt buy 2 ae sigedl Nouuats bays tnines a 


Om boast mins 10. Ate) Stat po: beabiag yo in, 
abe ae Oi6%5. 20 Sehnaady 2 “bare, eeknduy + 76 begealw 
. erie Nie 2a | Fiwh ni bide in SUT REY iets ng on 
i‘. ie sie Tybee, 
Ramah n! ig 


abicasa (Ps ‘sei cow revie> TehagTt x! 
P todo ab at ‘beegilows ato was ade ry Tore a1 
teiy < ee 10 elhuny WOT” Gers 1m be £0 t ct B “rm! hedoyote 
bToR ne , orkiggs? a¥sdory to a farie raihies fei~ yhteb 
freete Gabeey Byach=Ph4 ve | ean naan 


antiinew quel eS T5HAet , ve Sasser Hise, Bode vias 
bagel aviin 30 Woes ero Br 63 mail. port nbn god oh 
 Sagostaqve dvesory bow renaddaas he.’ e7asnte. .waAGIAD. a 
SSu62the Lie bine “Wrowniie on: Aguorsd ba toe (aig3 3 
. 4 Sin tobe inteantte, ® bike ee Asda, 
eToW © Shinde: Ona nidgiew esengta wShes% wa) a0 jes 
bioe Baa Pr) i od '@ «hang bes pidos: WO WY (bags: 
Ej == RY QOS a Sonia, tpeitid ut ae aE Dan Thee! 
‘ace! ad bnkere tw bets th aout So MOU) 28050 tebust 
Combats 1552 Ogae Tethys gee: 14 “bE Hiuog [CN Ba lute tse Caze7 
"bong ney acer Digs nl bloe bas etinom 3.09 
| Ph ccciahis wil “usin 


(ited ates xa Beigamin) anytan ‘ 

WIP Wood Shon sisw, agdA ‘pl ahitiec 6 yet 

 ralleegaqee %; Manag. Oe tte Behan pene 0 

By) boand sah ae aon Bs OL De bees 
ea ae: se et bo Wh 

is 7 oe there, 


asin ; 


nad : 
Ie) pal i tame Bi | 
wis a : Ae i} ; 4 tz j 
" Sling es p Ty Wee ip Ani 
j ro re A : ; 7 me wpe A on 
mn) si ql < me ' P hd | y 
Peay a wie eee ath | 
Anh ; ia | Bik ih) ara rR ali ja 
te Wye. hd hy ; Py me if - ee . 
ee yi. 7 My 
: . iG ~~ i ae ‘ 
. nal) i. 


tha) 


“(¢ 91983) 968‘O1$ e218 S3S09 paxTy/€ ‘aotad quazeatnba uteas paeg/Z ‘uotzeztue310 
eAeayT JO 1JajUa sestidiajusa Jo umoys saotad jeaym ay} Je ANdDO UOTJezZTUeZIO WAeF UT Sa8UeYD JUeSTIIUSIS/T 


£09 ‘OT GEO‘¢ FAS CES°C- = HSE S H- 99€ “t- yle*y- t°Todt* * * Jueweseuew 9 10qGe7 
667° TZ Teo ot Cole 7908 67S °9 0£s‘9 C2S°9. 3°00?" *_s3s00 paxtz* °38u -qetT 

: : /€ >S10}P19d9 OF sUuINJZYy 
CCl Cla 1Vt Gal COC We a LLL ca 8/8°II 7ECO°ZIT = *Toad:* (‘ow Z{) Te tdes But e1ado 
89 8¢ fs GS 6€ TY 8¢ : SIH? Oe = pormete 
€69‘T 69L°T OF8‘T ZEB ST 780°Z 8702 070 ‘Z 2°SIH:° ° ° 10ze1ed0 - pasn Az0qeyT 
) ) ) 0 0 0) ) Sy 8 TS SOS I801S pot cutee 
ad g @) @) (6) 0 0 ti 214 2 2bip Uns 9 to JUtM ete 
86 CCl CT a LCT GI HST SON |S eet. 8 Datos er eet 
0 0 0 0 ) ) ) SMOD;° ~y. eee Boemy 

: 5 9STAdI9AUS YIOSIATYT 
892 00€ STE OcE 97E o1€ 8I¢ Pymgie * °° * (utes jeu) jaag 
€ 479 9¢0‘T 7Z0‘T 120 41 L1S¢‘6 I18‘OT S88°Il 2*n@:* (*atnba uz05)uter3 paag 
196°L BL" B9L*L 8yl°L 796‘T S48 0 i eee eee a 

: : uoT }oOnpoig 
Lex LEE cs Ov¢E Ov¢ OF OvE 7 oy 3° *(*[TeA®)ainjsed aatjeN 
s € € ) ) 0 0 > 4 *° (°3sed aatjeu) Aey pIIM 
IZ ce co EC 8 €v CG yp ve a aye a a wees Pe 
0 0 0 0 0 0 ) ° is Bes Sins = ae ee OEE Pee 
Il Ct val oT 91 OT 91 ‘0 Pi Sate Sey Sans 
i c¢ ag ag G6E Cev G94 «Ab Aas ye ie ee ee UL ee 
ZOS L8v 984 C8Y eA Cy 0 COV igen eee dee) Bs eels UE UM 

: : astadiajue dor 


ye aotaid jYeaym YIM SUANjaA pue uoTJezTUe;IO 


sesuey ‘III eazy ‘0g°s$ 2e utTeAaB paazy YIM ‘wzey Foaq-utelzs 
e198 [06 JO suanjat pue uoTJeztTues1IO UO adTAd JeaymM JO S}D.azTFY-- y aTqe} xtpueddy 


s i‘ ie A 


Lap) 


eS 
S4 ae a = Ge 


=e 


ore.2 


An ; Pee 
APS 


* 
i oe 
, ers ih a 
i ; a, oe 
uf bs. | e. 
pba: a en 
me &. 


* $ta 


- bercee those 4 


wy 
i iY? 
OF 
¥9 
a . 
> = | 
Pe, ea Ob - Ce ; ¢ : ; 
2. het eh ey Ps “pi t — a) wat 
~ a pe =) : Ga, ' ha | os oe ps ; st “th 
; (oes 4 wo “ ie . | 
; m P ‘ eo: 
’ 1@: é + a Pog : f : 


ne 
p saealas 
— 


~~ 


#0 BagT 


' 
ioe 
3 


pan = 
*: 


ee 


x 
x 
Gar 
3 
<3 
ii 


mee 5 
SE58s 34 
wat” 

5 4 

a's 
P| 
Je. 

2 

+ ' 
- oF 


oy " ee wim we a6 . ws ve «2 ae * *% 
pj = r & 4 fi ; bl * . . 
hat ay DE ae = a St a 
+ a —_ ‘ , rr .y . res tc ' 
id c or a 4 ‘ is x ts 29 
i : ‘ ) 7 
“a or S Li ee ae gan Py de el habe +8 Veiag (nme a wv dee 
: ; | 
a er by’ ne ee euk ; 
‘ ai ‘ , 4 i ay 
I b i‘ i * aw i * “sy i . on, 
| fs 7 (} id se Ss ’ ; 4 . f ; “— ‘ 
ms be ee on a et ce d thie 
/ : Pr, Myo | 
Oe = ‘ ae we 
s at a 
; 5 ys ia r 
ry @ ‘ ~ ty - hall Gis 
y§ ee b 
’ : F = ‘ Zz ; 
er io i 
ps + inn Vg > # 
~. Mod 
: ¥ 7 | 
i be) 4y #* 
i pap ee 
ae i fie aR 
is | boettn 1 
7 ri ere Yih) Se 
i’ Rea, cada Yan 
db EAP ins K, 
Te 
ky 
if Ve) 
ia 


, F q f r 
iss ld 
fiw , 


ae hh M 


"(SG 91989) 968SOI$ are S3sOd paxTgy/g€ ‘*aotad quayteatnbsa utea3 paag/Z ‘uot zezt 
-ueZ10 aAeaT JO JajUa sastidiajus 1Oo umoYS saoTad JeaymM ay Je ANDO UOTJeZTUesIO WAeF UT SadueYD JUedTFTUSIS/T 


© 609°IT $80°€ HE 60> ZIS*Z- — SL°Z- — SEBSZ- LBS Z- = ** TOG? * * * Juaweseuew y s0qeqT 
**.S0S ae 186° €1 Le Aga £99‘OT 78E°8 ZVI ‘8 190°8 670° 8 **Tod: * _83809 paxtz ‘°33u -qe7T 
1 /E $10}e10d0 0} SUAN}ay 


O16‘OT Cri 1t TVl cl 207 ‘ZI 66171 6€1‘ZT 090‘ZT GcO-ct **Toqd: "(ow Z{) [eqItdes sutje19do 


ai 8S cS cS 1S l 94 09 MEIH> 7 “so eeportie— 

S19‘T 69L‘T O€s‘ I ZESul €78°T 40 ‘Z €90‘°Z Z70'Z ‘*saH? * * * 103B1ado - pasn 10qe7 
a) ) 0 ) 0 ) ) 0 4 et oS Ser eo) Bait Tet eet 
97 8 ) 0 ) ) ) 0 * 4, * eze18 ‘ums ¥ 1aqUTM JTe9 
£8 CEI 7S Gor Scr 9¢T Gol 9ST “ON * ° 9 = “Nepotas ures 1e5 

0 ) 0 ) ) ) ) ) $SM01 55 6S ee Poe) 


aSTidiajuq YOOISSATYT 


gsZ- BL Te OzE OzE EE OZE TE **3M9° " (uje8 jeu) jee 
81S 920°T 920°T TZ0‘T L9Z*T 8£6°9 SIT IT 668°TT "4 9°” C*arnbe uz0s)uye13" peed 
8108 7gl‘l gol fl B71 °/ 18¢‘Z OZL‘E 779 0 ang OS ee UM 

: : uot onNporg 
LEE LEE Poe OvE OVE OvE OvE OvE > 4, * ° (¢[TeAg)eangjsed aatIeN 
€ € € 0 4) 9) ) 0 > 4, * ° (°38sed aatjeu) Aey pTIM 
LI 7€ €€ €€ €€ 9T SE ZS Fg er ee nen eee Seat 
0 0 0 0 0 0 0 0 oa EY ABUSE TSI 1 ¥ 
Il €T yT 91 91 91 91 91 oa OO woe ese TFS Sunysacs 
LI €€ €€ et A] C8Z Sy) 994 sy Seon oo? Ee Ase snyS 1085 
90¢ L8% 984 C8Y vLy €€z Ov 0 SOY tt 88 SF te ee om mien ss eee ous 

: a astadiajue doi9 

86°Z$ 68°1$ ES" 18 9”7°T$ 91°1$ OT 1St 98/790 -15 68°$ 23 7Uf): waz 
(gt ze aotad 4Jeaum YIM suUINjae1l pue uoTIezTUesIO = : 


sesuey ‘III Beary ‘Tausng 46°S Je uTeAs padsz YIM SwaeReg 
Joeoq-utei3 a15e [06 JO suinjai pue uot Jeztuesio uo adtad Yeaym Jo SsiIazJA-- CG atqe} xtpuaeddy 


FBTASg cgers ane sipsae despise oe, 


#étic “he coe: 


PS *3ae 


 ledind | are | eet om 


(m7 ask. 


tista ¢dntas 
= } = ES 4 


37 


nS ‘ET 
On7* 77 


O16 ‘OT 


CL 
S19‘°T 


oss‘¢ 
94° HT 
Sea 


8S 
69/1 


"(¢ 281983) 968°0T$ ete sys0o9 paxtg/¢ 


8r/ 
779 ‘TT 
OCIS CL 


iKS 
6€8‘T 


O€€ 
972 ‘IT 


6£1°ZT 


l 
70 °Z 


702 
OOT ‘TT 
8£0‘*ZT 


bl 
620‘°Z 


70¢ 
OOT‘IT 
020°ZI 


9T 
8E0‘Z 


*aotad qQuazteatnba utea3Z peeq/Z ‘“uotzeztuesi10 
eA89T 10 1JajUa sasTidiajua 10 umoYs sodtad Jeaym ay, ye and20 uoTjJeztuesgio wiez ut sasueyo qUBOTJTUSTIS/T 


70C 
OOT ‘IT 


Gc0 <1 


791 
8£0°Z 


, Lod 
“TOd 


‘ * * *Jusuaseuew 9 10qGe7 
° $3809 pextTy *°33u‘**qey 
/€ $,10}e10d0 07 SuUaAn}OYy 


(‘ow ZT) [TeiTdes Butje1radg 


. . e ° 


poazaty - 
10}3e1ado0 - pasn 10qgeq 


* sil9aqjs pay wieg 
ezeis *wns % 193UTM 518) 
tO So ke ee Pe LOT eres 
cof eee 2 8 8 ZT BO-M09 
@eSTIdI9US YIOISIATT] 


“ ° ee (utes jou) = jaog 

(*atnba uiod) uteaZ paag 

eae, ol Tek ee MSS sth 
uoTjoOnNporg 


* (°[TeAe) 21njsed dATIeN 
* (*ased aatjzeu) Aey PTIM 

5 ABS or “+ + + molTed 
ory it a ae OE oe Aey eJTeILlV 


yo * * SSeTts “anysi0s 
8 ¢ + * —.wtpas*“amusags 


° ° ° ° . ° * ° * ° JBOUM 
asTaidiajyue doa 


wo iT 


sesuey ‘III eazy *[Teusng [Z°1$ Je uteas paayzy YyRIM ‘SwAey Jaoq-utelZ 


9198-[06 JO suinjarl pue uoTjeztue810 uo aotad yeaym Jo yoazzW-- 


9 21483 xtpuoddy 


¢ 4 . : ae we 
t fj < . ¥ 7 : a 7 
is | i. j : | ee 
: vis ; j { i 
me: oe | Pare 
) ' ‘ 2. hk © a” rie ee ere ty s 
mi a Bk & mt ae ‘ SI aati id rm ; > a W ee 
P athe == “ me: we ee or A iN t- ) J 
my : : ms a) a fi - i : cal y 
; = te a eR 
4, i. era ae i ee a 
i ; m1) 7 : re ij 
114 ‘i oo oy aw 4 
i x ) : rd hae } 
. io er’ =? to See OO oa a ae on i ; 
7a : = a Pr eller. , ay “ 5 Qe ‘ -« ee a x a4 ae 7 
- =! om i cy > ' ? ( y a 
y 2. iP ; “ i = a “ A La al ST 
' * 1 ieee Poe | 3 i +s won , ah 
‘ ie is ia j ak 
T 4) Le. Dae mS a 
ie ‘iy iy Oe 
os j why ; sa : 
) Pe oS) be)! <7 CO: ice © "1 oa oe, AS Ory te i ? aa 
ie ae =, “t = res A ite 4 vi =) oT hi a 
, oe re oO. o boos oe Cm tw : t re ae ; 
es Oe ae ad | Ie dle 
+ a es c te. | 
é > ; yt wt) 
ae | fe it 
oY sa di a> 7 
i ny e r in 7 ties * 
Sel, ee TP an te or nas Mae ae ie every Gio mS Fm 2 + aay an 
™ ih Ts ce ade ir 108) a -? aL = 3 yi 
Poe ©) Wh << - — * > oT bow Fy 7 
a eae = a % ao cad 
“ ba ~ we > “7 i : | 4 eS 
iP “? omy mn A ' | 3 mm iP 
; WJ, ' ' i \ , i! 
, an 
e ae 
nm a 4 ‘Ss 
ee 5 
bah ae 6 
= @& , 
Say 
; De 2 
Sei 
t tel P 
go ry 
oo 
a G1. 
ree | 
on =! aw 
Ms Bt ’ as ' . AR ad's 
ee *) e } . * ‘ a j ‘ 4 ’ ' Y y 
wes Vv é 
g i I, ‘e Bi 
pi ge ‘ub j 
~- e 4 
eee) ‘ 
ee aka 
he 
b a) a : 
mor ee ' 
ei <3 iat 
r, ” oe 
oar « f 
ke ar Vee ~ 
= & 7 te 
- ot 7 4 
3 81 Sate 
43 aT 
a ee 
iD Ve : ” - 
bie ted 
' Pa ay | 5 baa te," iy : 
1 } eae RP 
9 ft fa 
. es val , aT an ay ry 


Salen =a 


on 
a 


262 © ofeE* 


Pe-s 
a " O “4 
oe oi) 
tS Pad 


38 


96¢*% SCO SG “OSL ee Goce: GS BOS eB OSE I= P90 Te. Bac tas SER C= lot a Oe Le 2*1 00+ Weds Cubs PY lege] 
CGceGi~ SEG. Git CSZuS1y G2cs 91, 9%, Slr GLSSG.c O965T1r Oboe O58: “HOSTS: ~ 266'92>* 910d S2sGo- poxrg, ““aetraer 
/9 /9 /9 : : /S SicieiadoO GC} SuIniay 
Lee*St .€S0°91 ZEB°ST €8S°S ZézZ*B BII°ZE 68622 S96°IT OSO°ZT 149°L S6S‘T Tod *(*owz]) Te:ices ur yeiedg 
ZLo/e £69 ZLb/y 60€ Tieyee -7cl 09S /Z 8 94 L6 6S 7 23H0, =o paziy - 
ose ‘Zz Urte le -O0Gce lec: chO.c) (810°C. “Glee tee -Z06°1- “£902. ~ “Zey 1 801 :°S4IH** *° 1r0oJer1ado - pasn Aoge 
Se 6f SE 6€ LE * % a * * * ta 8 8 °° (8297777 Z)-sMes 
* % % aya Me LST % x x * % it a * * Slsd9y5 pez wo IsSnD 
0 0 0 * * 0 0 cé 0 % * Sys af) Poo %y BAGO TSe Pap weg 
cS 19 €S ¥ * 0 0 9¢ 0 es % 2, 3:8Ze1B'uNs Y AsjuIM JT eO 
61 0 61 * * LSI €1 * SSI % % hi t* aoe ee POLO TM Eee 
* * * * * * 672£ * % * * 2°ON 3° yOTAAp-patajyuiam 371e9 
) 0 0 ¥ * 0 0Z 0 0 92 % SENOS SS ee ee 
° $ 9>5TId1I9{UO NEC VSBAT] 
Toran PSC eoCC nts tre 1 SSeS Te # * * * * s°gmngi" ° ° * (Utes yeu) y20g 
Sel 281 861 * * £56 Z80°T *0€ OZE OIl * s"ymgi" °° * (urTeS yau) jaag 
096°L 961°ZT 096°L SEEtZT 9€6°8 9L9°O0T 6655S 079°6 BIITSIT 829°ZI H8Z°ZI = 2°ng 2(*AInba uz09)utead paag 
£68‘Z 0 €68°% 0 Cees Ch ULIS TE OCC 1e E785 Tbs 0 0 ‘engy.*f( “APP Ce wht te ea Avot 
; : uoljonpolg 
LEC Lee LEE is OnE OvE OvF OnE OvF OvE Ov 7 U7 (cTTeae)aainised aarieN 
€ e s ) 0 0 0 0 0) 0 0 74 *(*1sed aatqeu) Key pits 
vat I vat I I S OCI 6 St 0 ) tin dee Mee eee Te 
6 Ol 6 Ol OT % % % % * % * 4 *° (uepns ‘ah1)*qsed Soy 
9 l s) l 9 0 69 L 0 0 0 yn Po ees RBBB sie yay 
l 9 l 0 0 SI 68 8 91 9 ) "4a 7% * * aSeITS Smnusz0g 
Get 60S 67¢ cts OLE oh] S11 004 Cay 8zS ES “a, a eae. Sonu ng 
1g 0 18l 0 9471 71 69 Lay Ov 0 0 SOY 042 i St ee at 
. : 8STAGI9I\UA go01i9 
/T wye23 + zoqey, **y1sazT* azoqeyT: Boy : zaaqs * yoThap : °a9m + Jaaq 2 mod : uTeazy *3y1uQ: waz] 
pool Ang .° JTWI] *-UTEID*, JmwTT: -uye1p: paz *° “aja, %-yje9., i-utea9.* Jaaq : ° : 
Zea T19S + ON : : ON): : : : : 
YD04SAA TT-uTteiy : BoUu-uled5y : Jooq - ulteig : : : $ 


*stsA[eue UT paqjytwized you astadiazug 


"ACW pue yore SurTAwiy] zogey/y “AeW Butqwit]{ 1r0gey/E °19qG0390 pue aaquajdas ur SuIQWT] 104e7/ 


*aotad Jayreu aaoqe *ng OI°$ Je BuTpaay racy suje1zS paayzy paotad azamoy, aseyoand 0} pjos ag uz. year! 


ova 
"azoe aed Q¢*H$ p— paquea st ainqsed aatqyeu pasnug/g (¢S atqer) 96R8'O1$ axe SISGO paxig/¢ 
c 


sesuey ‘[IJI eazy ‘utead paasy pos ‘Jeaym 9Q°TS YIIA 


7 


“suiej o19P-[06 ‘suanjat pue uoTJezTuReZ10 uo sastadiaqUa YdCRSaAT] JO S}daTFJ-- { a[qeq xTpuaddy 


7 
i 


ie 
' Le al J 
J 
ta] 
i 


i) 
. 
*'S, 


“3 


Cae 


fy “a 
a. = pe 
: i asa 2 * = 
7 3% . 7 ‘4, ‘i Sail 
id : ae E au) 
: a mm ot ey 
7 Mi = - ‘ ; i] 
2 : ae oe ee i Sas -t hen 2 a 
ant / a | Saal iw We co 
PS | “ ~ 1 
Bn + Ts rm E> aad av 7 
mat+ vale = | 
Sh ahia . . : 
Ps wie et, Ras % ae EN oa 5K Dota ; oF a all 
e 4 by Hike) fal me =e _ -_ "oo oo ame ry e 
oe a * Pt a } 
Vath i A ee ee alhend 
a eet | 
a. ~ » ’ tow 
@ “Dds ‘ a ; o me $7 ue OO. &. aa ewe 
en: al) 2 eo v %. © Te os ne we , oo $ 
(0 ee 8 ve mm Pi filend f wre 7 ‘ q ‘ 
a ” Mi, Ber { 
. a * Air ~ e.! ' 
“ ain he be raies “3 i" 
aw ay | “ 7 rp 
ey “i 
i $ bes ny ; 2 oi “a 
pr F as Se oS @ ao aa r FS *, 
eo Ane Y * = on aa 
oe ¢' * H ~~ 
ee Sr we m a ts] y } 
@ soo 1 . | ; 
R BE ie | es 
y= , i J 
wy hale MPS Se +a oe CW ho ee oe ow + a 
ld 102) Tee 1 ae ran 5 ne 7A D a oe - ane 
> rad es Oe a oy cf" & i) ' ‘ Nee 
Ce +i i, ’ ° +i re i EA ; 
WE ped, ry Wy 7 : Fab 4 
: i U is : oa a 7 4 as 
a Pee Lt e ‘ah 
‘ mi - a) #4 
weary. * * - oY , *» * *» Ge . es em } OG & 
este hot “iv ee Ss i o'2 ca 
“ ‘ & .- bow tye = ce 
ake | ’ * % Dy 
| t “ oe 4 — “a ; as 24 
ee ‘. oe : 
et aa et : ; 
ee ee See = 8 ee ee * oe ee i 
pe i a = ‘ ' ih 
ra Ke 1 * 16 t ij j ; 
- 7 | =’ = 4 ' 
2 al fh i~ ry f : 
ae Mie _ > j ; Ne ; | 
pe D5. F : ie ay - y mh 
o iy S! “= oe eal we =| “ os ay ne ia hol kay 7 7 aa ie A AR a fd 
2 +t eS : 74007, 285 ee ee ee ee 2. urs : 
MM jae Nes a) = ace y j" dl 
‘@ee ne +2, oo , ee @) \ 
i ere ae ol gl he 
jee wes ' i ve. Tew 6 
bok + waa ig youl) gt 
le ene bd a Wek one ye 
5% ~ a LS 7! A y At Wh 
of > a> a ba : shat ‘a 7 ae’ ay. v. 
> » ad peu) uN yi ay sa ie : 7 re) 
a <=, Wie . he) a, t\ ee ii) rt 
1 a i te b ee Sra) : X fa or y 
- = heat \ i i . R, var :*, } 
oe aw "ei ea Wh Ta ee 
- _ av, “ad Om fe. pa) ey P 
ps? “J Yy aA p08. i 
“ ‘ge tA a oe 
. ~ Wes + A 
re aoe - re 


7 iad a 


dy ri , 


oi 
Van, 


; ‘. Pa Tine -" 
Baltic e’ — y e, ohilel ae 


ona = - : UM ee le ivi 


39 


*sTsA[eue UT pazjiuszad jou asiidiajug 


‘aioe aad o¢*hs$ p pequet st ainzsed aatqeu pasnun/9 (*¢ 21482 )*96g‘QI$ aie Sysco paxig/sS 
"ABW pue YoeW Buy AIWIT Az0qQeT/H *AeK BUTIIWTT 1OgeT/E *15q0320 pue taquazdag ul Burqqwty 10Gge7/Z 
*aotTad JoayreU |aAoge *nq OT'$ 3e Sutpaaz 1z0z suteag paay paotad ATaMoT aseydind 0} pos aq ued JeauM/T 


cir e BeOS OES Ho) 6c 6 ORL Fo S0L~ COS'L cyl*2- SCL*I- GHB f- Of E- = 100: duewonnuea FY Toqey 
TUSGSl ~ GEGCST OSLYLST ESC “OT 2792S E0680 F661 CT SST 0060-6 lO 0G COIS IS0D/ Dest y cease ey 
/9 /9 ee ; /S SicjyeredO G) Suainjoy 
LES*ST €SO°9T LEB*ST £8S°8. ZL2°S 416°IE SEV'LZ OBETET EGOT*ZT 99E°2 SEO°? 2 "10a: (‘ow 71)TeI ded Tuliessdo 
Zlh/Z «£69 Ziv/9 60€ Tice ee iS ges /Z 06 1c 99 L¢ .*BaH: © "ey sporty = 
osc ‘Zz ita BUR Grl. wtOlec. welOel = 6901: eakica le OCS. LCP eo lm CEZicl) CULL 2°S2H:* ° 1IOJ#I1SdoO - Pasn 30OqeT 
SE é€ cE 6¢ LE * % * x % % Py f° 7" (szaiitt 2Z)-saos 
* * * *% + GST * * * * *% > 4 *° ° © S1907S Pez woyIsnD 
0 0 0 % * 0 0 €¢ 0 *% % oy, +“ * °° Ss" Sisaies poy oad 
€S 19 €¢ * * 0 0 €¢ 0 % * > 4, 9zeas “wns Y AaqUIM JIeg 
61 0 61 % % GST 72 * SST *% * “oo. Peles ear eS 
* ¥ % * % * SIC % * % * 2°ON s+ JOTAAP-patazuim jeg 
0 0 0 * * 0 8T 0 0 €c a + OOO) 6 ee oe ce ee | ee eed 
: ~ PSTAZULIIJUI YIOJSIATY 
9£7, 1 Cle LweOical)) eiitet= oOSlel . * ¥ * * * * SBD Seo se (UTE Seen aio” 
861 z8t 861 * * 6€6 £00. tue coe OZE L6 * 27 gaDs° »* » =) (UTesi {et} pe0g 
096‘Z DidwC Veh eo tae li ton Ge elOGcli a Bl bY OL Le © eT OL lee O00, La econ :"ng ;(°Atnba uzod)utez3 paag 
€68‘Z 0 560. ts aD ZEC CC! 21S th Gone: a kl Oy TRS 2 EB O6CLs ee nots SR Fe Se He OP See PLM 
: : uoltqjonpoig 
LAS LEE ee Ov¢ Ov¢ OnE OVE OVE OvE Ov¢ Ove ta of (’Tteae)sanqsed aatien 
€ ¢ € ) 0 0 0 0 0 9) 0 24 2:(°3ysed aatyeu) Aey PLIM 
71 I 71 i! it €€ LET 8Z oe HF. HE Hy ee sees eee CS A 
6 ot 6 OI OT % % % % % * 24, 2° (uepns ‘ahk2)*ysed 30H 
9 l 9 Nf 9 0 09 OT 0 ) 0 Sap tt 8 tat ee ARTES Tea 
d 9 l 0 Om 91 c6 6 91 9 0 of Arse = * -*§ SS 8TIs Mindetoc 
TAS 60S TAS ats OLE ny C71 621 hh vis vis 3h; Et toc Seas aes 
18t 0) 181 0 9471 GLY HA 78E Cly 76% 00S a OY" 88). 2° See eee are 


/{t-atex3* 3 2cgqe] 9°: ISAT 
paay Anq ; JIWTT ; -uTezag 
ReeGelLOS: +5 ON 
yYICISBAT [-uTe2I49 


3: A0qPT 
2 J TUTT 
caeN 


> dO"-uyeay 


en 


30[AAP .3.2.23M 
id MP asisty EO 
JTPO+ 2 * [OXY 
jaoq - uleay 


MOO : Ulead 2}7uQ: 
Jaoq : ; : 
-uTeay: : : 


sesuey ‘[II eorzy ‘uyeas paay e's SiesumM SZ7°1TS YQIM 
“swiey 9198 [06 ‘sUinjea1 pue uoT ezTUReTIO UO SastTadzaqua y%D0RSAATI JO S}dazzq-- 8 e14Ge) xTpueddy 


©- UuoEez t 


ot 


= = P 
kes 


@ Peo 


gt he, 


yas wes - 
Spohn Meanet Sarsen 


te 29 Gee eae" 
ait 


Lene % % 
* gapepoe [rater 
pesgrue se 2° 50-2" 


Szirnke Tt baneeg 
h 


te | 
“ 
te 
ad 
pe @ 
7 ia 
i 
- 
i 
oi 
th 4 
q " 
- 
1. uate 
hs. & 
a 
= sine ot 
i Aa 2 
ite 
1” Se 
6s y 
> | 
vy ¢ 
“a | 
d 
4 
ot ee] : 
nel 
ia Ss 
= hn 
ws o 
rs oO, w 
= 
~ 3 
y! x 
ia 
eo a 
i] a) = 


a 


- ay fo 

q 

om be - 

oa? a q7* 

repel re 
i 


Is 


OP 


¥2. 


~ > 


be 


Vig hte ret) 


@ 
‘ 


> 


rity sere 
Teer pom eu) Te 


~ 


— } 
= 


aie 5 hu tual Fe 


ota 


$e 


; | cy, 
a iT wt J 


Pa nt 


y a ref at ct 
pele ag | 


Ae 


2. GES 
2 
; 


reek supstbi eRe on 


= 


40 


*stsA[eue UT paqjtwied jou astidizaqug y *‘azoe asd Q¢*y$ — pajuel ST ainqzsed aAt jeu pasnun/¢ 
(°¢ a tq22) ‘968°OT$ 2228 S3S09 paxtga/y “Ae Burqtwty loge T/E °19q0}90 pue rzaquajdasg ut SutjIwiTy rogeT/z 
“aotad yayrew asaoge ‘NG QT’$ OD BuTpaay AOJ suTeIS psaj paotad aamo,T asyuedind 03 pos aq uBD jeauM/T 


ECoeo Sc Seeer Se Cae Oc eS ae S90 Sie OSG Coen (O06 SegmOSUs Teer 69¥ ce 08S 
CEL‘61 6472°9T 6477‘OT vee ok vat 9 ECO. Vly £08 £1 oer 21 rCoe er os beat 
/ / 
VS6°Gis Meso Siew dh SE WWy eS cLCeSe SUIS Tere coe Ie See Ol “1yta cle 02e Z 
TEL 13 Cue 092 O1Cye Ss Hoo /¢. 96 cs 99 
667°Z COU CietOie ce. whOece CoOscamenbl ep eOTlc. o tGiels SOEQSIene orl { 
62 ce Ze 6¢ Le * * * * 2 
* * % * % cSt % * % % 
0 0 0 % % 0 0 LT 0 *% 
Ee IAS LE ¥ * 0 O€ cS @) % 
Z8 8S eS * * ccl OL % “ST * 
* * *¥ * % * L8l % x * 
0 0 0 * ¥ 0 0 0 0 GL 
1i0 Vite lie sul lel vt ORL 16, % % * * 
noe Z€Z 2ce * * 656 C8Z 8ZZ SIE L6 
“00‘T 61e ee ol hs 7 ee el OCG Sst Lie SS CCOsd) wy CU plies = V0 1 
0Z9‘L SICsG Sey9e ST 6L CeCe OUie Lee OS 79. = SE0.1) soars ESI6 & 
LEE LEE LEE OVE OvE OvE LEE LEE LEE FeG 
€ € € 0 0 0 € ¢ € € 
vis 9Z %Z ¢ Li €€ 3 0¢ €€ via 
8 6 6 OT OT *% ¥ * * x 
¢ 9 9 l 9 ) SE € 0 ) 
CT 6 6 0 0 91 09 9 val 7] 
ce 11 LT 99% OLE €€ 8z vis €€ 7€ 
LLY OCF lag 0S 971 c8Y 707 164 984 C64 
/% uzei3 Aogel “HASAT = Aoqget ; Oy a3soqs JVOTAAP 4 SRY. . j3oq . MODE: 
peszy Anq i 3TWIT ¢ -uTezadg: Qruty,: -uteay: poy * “AIM 3 FTSO ureay + Jaoq = 
JEIUM TL9S ° ON P4 : ON = : "3snoj4+: JTeO+ : "“TOXY = s-UTeBIN: 
YIOISSATT-utTeAyg : Boy-uterdy : Jooq - ute1g : : 


err 


sesuey *‘TII eaay ‘uterzzs paay 46E°s§ 


“jeaun 1g°ts 


Li a 

L00‘ZI 
/$ 

6£0°Z 

L¢ 

HLL 


qaTM 


>°[OG:° © yUuoweseuriu 9% 20qet 


2° [0G 
> ° [0G 
weer 
:°SAy 


. 
. 


o- 


— S71 S00" Pext j= “7a “Ce y 


7 S1d3e20d6 OQ Ssuinjsdy 


(owZ{) YEVIded Sutieasdg 


* oF. OE lS he 


et 8 (82929TT Z)-smos 
" * * $1399S pay woysng 
oo Se eSASI Se pods Tey 
azeis‘uns 9 139UTM J1eD 
= SporeguiM aires) 
VOTAAP-parzayurm jpeg 
ow wesw = ha eeme 


ee (ies get) Pa 
* (uted jau) jaag 
(‘Atnba uzod)ure13 paag 
cee 6 ee es apoum 


. . . 


uoTJONpolrg 


(*[TeAe)aaingsed sat eN 
(°ased aatieu)Aey prt 
oi) ee oe a ciaa aa aoe 
(uepns ‘a{1)*ysed Boy 


. . . . ° ° 


Aey ejsTes1y 
asetis ‘wnysscs 
ureag f‘wnusi0s 
coffe eee ee spauM 


Ce a EEERE EEE eee ee 


@STidiajyus dor 


wet 


“swiej} 2198.16 ‘suinjeal pue uoTIezIuesIO UO sastidiaqUa yO0ASaAT] JO S}daTzq-- 6 e1qGe1 xipuaddy 


tojyetado - pasn 10qe7] 


OSTAGIIUIS ADOEBATY 


| 888 | eo ni ey gud vikin 
Pad panes no laiat sqzedne Areteev. i. ia #499. ic ’ 
oat : yak sexs Alers koed A? 22 . Sade Peete est... h 
. aes 
= aa 


5 


- - a — 
eae oat 74 


772 4 — CBR, 
ae a sta,52 
1? 


° > 


ral 


, 


: » * @ «@ 
i] 
| oe - 


| A ry ie 


th ae oe A 


ee a ae sien = wet inlaws eae! tz 73; i scat serasug = | “€ie <@ od er tei ms & 


e. _ =e —<S : ‘7 tae oor pe et=3e. bor Re <4 ae? Sat sf saa AE i) re bas 1b4e9 Sec. a 2g His >i es, *4 a 
a a ae _ ere sae le ees + ee 55 | SEAS PY desbse 21 weetiag sv iden bee Be 


41 


aaoge 
utei3 


a“ 


~t 
ot 
as WY 
‘ 
Oo 
fu 


Oo +O e4 
NOW et 
oon Oo 
-~-_ «a 
™~ ee 


pomo{e 
"uoand 


*¢ 21983 *968°OT$ 242 $3509 pexta/7 *Aew pure yorey ut Bur ywery zoqet/¢ ° ute13 owes 103 PeATs.e1 aotad 


"ng O1'$ St pred aorag 
JO adtAid Jaxew sAOgB *Ng OT°S 3e paay OF UTeAS padtad AsMOT eyy aseyoand oj pjos aq 


70°TS 
€66°1-94 


9C7°T 
861 

096‘L 
€68°Z 


£EC 
€ 
pi 
6 


peno, Te 
*yoind 


Gc1s 228 280UM : 


peseysind Jeaurey/Z 


WY 


*PIOS Jeaum pue peseydind uterz3 paagq=9J “pylos uyei8 paeay pue *pjos 


ued uleIs paazy 10 yEaUM/T 


Tithe a, oCt 7 i 782 4 82c'4 + “Tod: * ° ° Juavaceuew 9 1OGe7] 
aL tS CAS et 260 Ge: SLIT HZ1° GUE f * tOar= * Ae 0s panty Sr isn -qes 

: : : nat Ae S$10}21e00 0} SUANzoy 
Sie ee a a hm £CS Sie 6CGnS1 676°ST = “Tod: * (*ow 71) TeITdes Burze1radg 
AL SS Kt ea hi pel FE zip /€ 3 9% 9 Set SIH at oe 8 8 paz 
OSeS7i as 2 OF c O82 = 728EzZ Z8e°Z == °SAH: * * ° to3je1ad0 - pasn A0GeT] 
ce EGC c€ eal ss cc = gg a ® ee (82894977 oz) -Smos 
0 SG 0 = (3) re) Li Sg oe Sleds e Boye 
€¢ ee cc > 64 647 > 4 & oezeis cwns ¥ 1axazIUTIA j1eD 
61 > 61 61 WE LZ *) SONV4-* *y 4 254s pa toaun sie 
0 > 0 0 > 0 0 & S$h09 3 (9 * tgs Ue ey roo Ne 

: : : : SSTIdI9UI YICYSAATY 

S : “ = > 40'1$ = BOT | Gees 4 08 ee red aa oe te 

0 rt 0 > Eb Spm 0 > *ng */% paay roy -paseioang utery 
SCE ae OL Cait GCCrle oe VCCus VIC * SAMO ees Sr Oye ou ase 
861 > 86I 861 > 702 707 Dawe (3 techies noti eS ey CET 
096°2 += 096‘L 096°Z = TEE’s tee°S * “ng *° (*atnba uzod)uteiZ paag 
€68°Z =: €£68°Z C66°2. + -T1SeZ TiS oe ne ae ee ee eee 

: : : : uoTJoONpoldg 
LEE > LEE ERS PSY LEE * a 6° * °° T zeae )eangsed satTIEN 
3 pes: G es c > oy) = & (7 3S8ed ont e0) Agu pT rs 
val ona) val > 0 0 Biya? Shot Us tes we ee eae a Dee 
6 eG 6 > 6 6 [yy 4240 (aeons. “of2) “zerdecou 
9 29 9 a) 9 2 yy SEP ae os ACUeI Testy 
d aed l oye Z = 4b Se te ese TTS SonmmagsS 
62¢ > 62€ 62¢ > E€ HEE ee es) Te ee 
181 > 181 Igt sa 751 LSI HS OY: REL °c eeu 
*yo an PeMOT Te Cee E Re pomoy {se *yoind 3tTuy 

ON Pe mele dd, ON mi bha bea?) ON ; : 
90°15 28 aeeum 2 76°$ 3B QesuM : : 


sesuey ‘JII eazy saotad jeaym quartazztp ‘ures3 paajz 76°S YITA/T ‘swiey YOOISeATT-uTeIZ 
9198 - [06 JO SUAINjol pue UoTIBZTUeZIO UO UTeIZ peasy Burseyoind Jo sj2azjzJqF - OJ a1G23 xTpuaddy 


a/ ipa 
a ee iGo 
A Vin : ie iy A] 

; 
: hel ' aay ; 
ql i way 
Cane ts iin 
A : : ie 
7 | 
ai 
1 Vy 
+i: 
hd : 
i FF 
y! US evel 
als wp i 
| i" ‘ 
a. 
j 


oP se 


n 


gs Dd: hae 


Bis F808 


ce 
= 9 


Lae 


aig ee). bs fie 


fs en) hee. es 


- 


+ Bopges yawn Ter’ 


-% dul - sece 


a, AP sy 


i es, 2A 
~ ® 
tne “a 
i 


*] 

gee 

eae 

bee -~“ 
* 


se an ae 


oe» -9/ se w 


a 
5, «= 


ia aN; 4 


vt AMG: 


a 


Baw ru- pron erate reine 
depres fp + Ehisese of bastpeezut 


ae. ceo Gace”, a7Ty. 


7 


> = a 
Rar 


icrnia'e 


ge6q Ecegy os *. tee Teer 7Se wey 


N 
+ 


€0S ‘4 
69S ‘61 


6S9 ‘LT 
Ovb/Z 
toc *Z 


0 
cl 
00¢ 


Teysng tad 1g"T$ 


asiey 


‘wiey V31e] AOGeT paltTy uo YTWTT ON/Z 


°(¢ 814982) aB1eT 990‘ STS. pue t‘ederaae 968‘OT$ fwaez Tews HOH‘ /$ are sqsod Paxta/€ 


"saioe ZCE°T aB1ze] {sare 106 a8erane {saise QHC [Tews :sazis w1ied/T 


“TO: 


6947°Z 6479 120 ‘Z- 
coc ‘El €S0‘8 C70‘ €T 
jive Local COE ‘ST 
cc 9) tos fz: 
O€8‘T OST. 1 662 ‘°2 
) ) 0 

0 0 0 

7G 76 ZE? 

) ) ) 

% os * 

STE 161 O87 
7Z0‘T €19 5 We | 
g9l°L 6S9 ‘4 229-11 
LEE 8ce OnE 

€ Z ) 

€€ 02 OS 

0 0 ) 

val 6 77 

Ae 02 OS 
98% 162 8Z/ 


> OSBIDAV :; 


Trews : 


adie] 


86 ‘T- 
860 ‘6 


66121 


TS 
E78‘ T 


GST 


> OdPIZAY 


Taysng izad ¢7*T$ ; 


Il6‘I- 118‘€- 
Cenc “SSer 
STC. 862° LT 
) 6L€/7% 
Sei. 1 Gye *Z 
0 0 

0 0 

£6 81Z 

) 0 

*% * 

C61 AS) 
092 L06‘IT 
HG ‘4 OST‘€ 
OvE Ov¢ 

0 0 

02 042 

) 0 

6 We 

92 L8E 
782 O91 


Tleus-: 


aeiey 


GE8‘Z- 
190‘8 


090‘ZI 


oY 
€90°Z 


ccl 


: IVSPLIOAY 


797° 7- 
076‘ 


Sone 


0 
aor 


0 
0 
76 


OT 
O1€ 


TTews 


Taysnqg rad 99°T$ 


a ae eS ie es a Oe ce 
ye a0Tid Jeaym YIM azts wiey Aq SuUAIN}aX pue uOoTJezTUesIO 
Lr a ae aI A Ar HE RN ee I ea oe 


apt 


Ode 


"SIH: 


"say 


/T sesuey ‘III eaay ‘uteiZ Peet b6°S YIIM SUARPJ Joeq-uTe13 
wey JO SAIIFFJA-- TT B[qeq xtpueddy 


JO SUIN}ae1 pue UOoT}JezZTURSIO UO JzTS 


e 


/€ 
(:ow Z1)1eI3T 


azeis 


(*atnba 


oS Lo 


“jusweseuew Y 10qGe7 


_S1SOS psexT ye sh i987] 


$10}e19d0 07 SUIN}Zy 


ut e1adg 


pezty - 


* 20}3e1Aad0 - pasn i10qgeT] 


S199}S poy wieg 
"wNS BY AXJUIM JTeO 
“-° *“*opeze UTA J{[ePD 
+ 9 Se Sir eseaey 
9STIGI9AUS YIOSIATT 


. e 


(utes jeu) 410g 
(ute3 au) jJoog 
ui0Od)uTeazZ paag 
7eouM 
uOoT }ONpoIrg 


*[TTeAe®) ainjised saat eN 
*ysed osatqeu) Aeu p[t™M 


° . ° . ° e e 


2398 BRE | 
* ABy esTeILV 
ase[ts ‘wny310sg 
utei3z ‘wny310s 


e . ° . °° oe ° ° 7eOUM 
astadiajyua doa 


waz] 


ey bas nol teste rey. w- Sx nz? ta essa }tg- +ibnagga 
\E vive’ | TT @e7h (niery bepl- st ¢ streeurssl idedrhisz, 


a ee fm — ee ee 


ie Gti Se? Prat. ah e182 °Sh fos. ih itsciceyse 
; ———~ ——— 


~~ << 


> Yortred 234 eit : Fe.t i uel te 


Saget ayes > serigwd 


seve + Of game 


— te 


as} ‘Aa #gf fal Se 0 
Ge oy ac ao coe Ost 
bi at ‘ + of if 


“re 


= +. (€-etdes) agpel 880,022 bre cegetove 52%, 01 pots. linam AOe, SE 5x6 23809 


43 


"(¢ e1983) 968SOI$ ‘83509 paxTg/Z ‘aderaAe eaze ay anoge %OZ ‘splat y8ty fmoTeq %OZ ‘SpletA mo1/T 


76S- 614 COL I= Bae TR 10Ny-= Ese Scenes 


625-6 694° Z 680 S- SLOG JUsUedeUeU Y 10qGeT 
Cl Y-O1le -aG06 -C1 COC. OL. -3SI EL 86026 82£9°9 == TG.01 eal 9088 LO08°S > =< 10a" ““sasoorpextzs jdm qe7 
: : es >:  /@ sz0}e19d0 0} suanjoYy 
O86.£ 15 ets cl OOS O01. ==640:71-" 66L -ét SVe°OT* SOstel 090‘ZT ISE‘OL * “Toad: (*ow ZT) Teqtdes Butierzado 
CS cc cS LG rs 7S gts 94 0 pa SA ee DoT EQ 
G76e1 OCs ‘T G89‘T : 686‘T €78‘T S8G41 = O01 Z €90‘°Z Q9v8°T : “SAH:* ° * 103e21ad0 - pasn 10geT 
0 0 0 > 0 0 0 sen) 0 ) 3 ay os eee gS OSI OPO eae 
0 0 0 2 0 0 0 anf) 0 0 > 4, %* ezeas cwnsy taqUIM F1[e9 
9LI SI (eee > SLT GSI. ZEIT > O8T Gor €€l > “ON” 5 "c= Punes 2 ee Dota titth ered 
0 0 0 : 0 0 0 * 0 0 0 2. SMO) 3° S$. *. 0. gpa} Lo Ot 
: : = “ ASTAGIIUS YOOISIATT 
* * % ee * % oe % * SMO 32 Se COS i AO 
COC SIC 1 bere > BOE O¢F Chee : eC kG OZE vie $7 MNO: ee 2o(U eo OU aint 
ram vA na | /18 EL Gane L9Z‘T CIg peg Refer hoc wek sa by yyg’e 3: ‘ng 3° (*Atnba uzod)utei3s paag 
HIE’ 6 g9l‘L 1z¢-9 +.960°6 Tes ‘Z 902°9 * 0 7479 bd Ma ier ac tc ae CI I eT 
: : : ; uoTjOnNpoig 
LEE LEE LEC > OVE OvE OVE > OVE OvE OvE > ou 3° (°TteAw)eanjsed daTIeN 
€ € € > 0 0 ) > 0 0 ) ¢ ou 3° (°3sed aatqjeu) Aey pltm 
E€ se €€ > €€ €€ EC > 0 SE OL SoS Shaws tea oO TT os 
) 0 () > 0 ) 0 70) ) ) ce yy 622 Se ea Pees eee 
val val CT <= 91 Ri sa! 9T LT a” ak iier ss) uke oRe a Sa cance 1m 
£ ef €€ Fe vA] ats * 61S Eby 761 7 oy Tt 8 8 utes ‘unys10g 
L8¥ 98h C8y > 9/4 GLY 78H - (0am Ov _ €7E So" OV Riae Sein * ae aes ee 
: : /1 Tt /T : : astaidiajyue do1ig 
SsPLIOAY +. MOT u : 9seP19AyY ; MOT , USTH ;: O6P190AY ;: MOT ee eT woz 
Teysnq tad 1g T$ ; Taysng aed ¢zZ°T$ : Teysnqg tad 90°T$ : : 
/T 328 7e894M YIM STeAaT Plat O19 AOF SUIN}JX9I pue UOTIeZTUeSIO : ° 


eee a eee a a a se Lae a ashe ee Te 


sesuey ‘JII eeray ‘ureias paay 46°S UIM ‘waey Jaaq-utTel3 
P19P-[06 JO suanjzZel pue uoTJezTUeBsIO UO SP[atA doas JO S{D9FFA-- ZT 214983 XT pueddy 


& qe? Soy Speae tye. 4, 


“Afergs* Sor peron’ ar 


et. 


ead 


sgreves 


= 
i> 


ra 


a) 


$2 


j i" : “hy U ne 
| ey Bria: " Mf 
ihe <j 1h, it ae ‘a ne iy - j 
i ig SP uy ta 1 ae | 2 


if 

ihe je al 

4 ; vee | FD 

; ai 1 os 

ri WX u ti — 

pi Re. ae ee ais 

ie a » ; ro 
? 


— 


i 
my 


‘ho 


ESt rol 


AAV ray its any! 


‘Ge Mai | ke: Pil 


ova 


+ Ae 
oak 


9 sAtx 


yer 


. 
= 


ATER 2 
cout 


OF 


ea 
“ 


‘ie: 7 ete 


tar 


se 
| a 
~ 


= 
> 


AT 


coe) ye ile Ae) " AL ial 


4 kes Ae “i 
ieee ct oy = 
me aa i‘ rs 3 ” 


fais. 


_ 


ftsys-. 
*py= Is 


yoogugy* ¢ 


ONT ND ig 


a ) pe a ye ! The! | Hi 
j ik de fi og iy i ne Ne ait ih i 
me > 


